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PREFACE. 


PRELIMINARY REMARKS. 
The Magnetic Observatory at the Girard College was erected in 1838, 


through the liberality of the Building Committee of the Councils* of the 


city of Philadelphia, and was intended to afford a suitable place for using the 
magnetic instruments purchased under the direction of the Trustees of the 
College. | 

In this year, a system of magnetic and meteorological observations was 
commenced, in pursuance of the recommendation of the British Association 
for the advancement of science, and a great union formed, which finally em- 
braced more than thirty observatories, in the four quarters of the globe, car- 
rying on simultaneous observations upon the same plan and with similar in- 
struments. 

It was desirable that the Observatory at the Girard College should take 
part in this movement, and liberal and enlightened individuals were soon 


ound to provide the funds necessary for executing the required observations,t 


_ which were accordingly commenced in May, 1840. Subsequently, in 1841, 


the American Philosophical Society of Philadelphia became responsible for 
this continuance, and. either directly, or through the contributions of their 
members, supported the establishment until December, 1842, After a short 
suspension of the regular observations, they were resumed in May, 1843, for 
the use of the Topographical Bureau of the War Department, by order of the 
Hon. James M. Porter, Secretary of War, and through the recommendation of 
Col. J. J. Abert, of the Topograghical Engineers. ‘The results were reported 
to the ‘Topographical Bureau from this time until the closing of the Observa- 
tory in June, 1845. : 

In the spring of 1845, the observations of nearly five years had accumula- 
ted and remained unpublished. <A call was made by the Senate of the United 
Statest for a report, and directions given for their publication, to include also 
the records up to the close of the observatory year. ® , 

The observations were made under my immediate direction until my te- 
moval from Philadelphia, in December, 1843, when Professor John EF’. Frazer, 
of the University of Pennsylvania, took this charge, its general superinten- 
dence merely remaining with me. It is perhaps due to both Professor Frazer 
and to myself to say, that these duties were gratuitously performed. 


*The Committee to whom this act of liberality is due, consisted of James Hutchinson, Chair- 
man, Messrs. Wiegand, Elliot, Tiers, Roach, Anderson, Lindsay, and “aes gare 


+The names of these gentlemen who at first bore nearly all, and afterwar siderable part 


of the expenses of the Observatory, are Nicholas Biddle, Richard Price, Thomas Bi dle; Dri Chap® », 


man, Dr. R. M. Patterson, John K. Kane, Dr. George B. Wood, B. W. Richards, Dr. C. D. Meigs, 


and J. F. Frazer. 

{On motion of Senator Jabez W. Huntington, of Connecticut. \ As this is passing through the 
press, (November, 1847,) this able Senator and excellent friend of science has been suddenly ar- 
rested in his career of usefulness by death ; a loss to the councils of his country, an irreparable loss 
to his friends, ; 
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As during the progress of the observations, I was engaged in laborious du- 
ties, requiring the absolute devotion of a very great portion of my time, I 
trust that many omissions and irregular performances of duty in directing the 
observations thus accounted for, will be excused. I must further plead the 
pressure of absorbing engagements and necessary absence from the place of 
publication, in excuse for errors which may occur in the course of the fol- 
lowing publication of the records of observation. Upon the task of compari- 
son of and deduction from the observations, I have not presumed, under pre- 
sent circumstances, even to enter ; but have been obliged to be satisfied with 
superintending the reduction of the results, and directing such general com- 
parisons as can be made under general instructions. 

The final computations have been made by my young friend, Mr. Joseph 
S. Ruth, (now of the Coast Survey,) who personally took a part in the ob- 
servations, and in whose faithfulness and intelligence I have great confidence. 
Whoever has endeavored to insure accuracy in numerous computations like 
these, knows how difficult Mr. Ruth’s task has been, and will give him credit 
for the zeal and perseverance with which the work has been executed, rather 
than criticise accidental errors which may remain in it. A list of all such 
errata as have been found in the course of comparisons, and a general review 
of the work, has been given by Mr. Rath, at the close of this preface. The 
curves printed with the observations have also all been prepared by Mr. Ruth. 


First ASSISTANTS, AND TIME EMPLOYED. . 


. Prof. J. F. Frazer 

Prof. R. S. McCulloh — | 
Prof. W. Chauvenet . . October 14, 1840, to December 18, 1840. 
. Solon W. Hall . . . . December 18, 1840, to April 7, 1843.» 
. Howard 8. Correy.. . . April 7, 1843; to June 16, 1844. | 

Wm. H. Rihl . . . . June 16, 1844, to October 2, 1844. 

. J.B. Reynolds . . . . October 2, 1844, to June 30, 1845. 


DR OO 


SuB-ASSISTANTS, AND TIME EMPLOYED. 


William Uhler . . . . . May, 1840, to September 9, 1840. 

Hall Grandgent. . . . . May, 1840, to October 17, 1840. 

Archibald McLean. . . . July 6, 1840, to October 7, 1840. 

Hugh Mason ... . . . October 17,1840, to May 24, 1841. 

Rufus Chadwick . . . . December 19, 1840, to May 2, 1843. 
Samuel McCutcheon . . . December 16, 1840, to December 31, 1842, 
Joseph S. Ruth. . . . . September 17, 1841, to April 19, 1843. 


_F\. James,Kirkpatrick. . . . October 5, 1841, to September 3, 1842. 


George Davidson . .-+. . December 29, 1842; to June 20, 1845. 


The following Sub Assistants were employed from time to time: 


: Ohm +, ner drsinp, | ae J. Ricketts, 


A. Laidlaw, : - C. Schlater, 
W. Stephens, W. Caldwell, | 
G. Correy, J. Hewston, 

E. 8. Hall, J. Sutton, 


A, Magillton, J. Lynd, 


sae 
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W. Hunter, | G. Chadwick, 
J. S. Hedges, Li Houpt, 0: 
R. M. Martin, C. Bowman, 
— J. S. Lawson, : 'T’. Souder, 
G. Gideon, 3 EF’. McCrellish, 
ABSTRACTS. 


The abstracts were made out at the Observatory by 


Prof. W. Chauvenet . .'.. May, 1840, to June, 1841. 
Joseph 8. Ruth. . . . . April, 1843, to March, 1844. 
George Davidson . .. . . March, 1844, to June, 1845. 


DESCRIPTION OF THE OBSERVATORY. 


‘Fhe position of the Magnetic Observatory was in 39° 59’ 17" north lati- 
tude, and 76° 10’ 44’' longitude west of Greenwich. 

It was a wooden building, resting upon a granite foundation. The soil, 
a reddish gravel, was excavated to the depth of about four feet, for the foun- 
dations. Iron was carefully excluded from every part of the building ; the 
nails used were of copper, the locks, hinges, &c., were of brass. The Ob- 
Servatory was built by James O. Sawyer, master carpenter at the Girard Col- 


_ lege, who labored to make every part of it suitable to the purposes for which 


it was intended. Inthe setting up and adjusting the instruments, Mr. Saw- 
yers skillin manipulation rendered me important assistance. ‘The arrange- 
ment of the rooms will be seen by reference to the drawing. ‘Ihe large 
room, containing the magnetic instruments, was thirty nine feet and two 
inches in length, and nineteen feet four inches in width. The computing 


_Toom, containing the anemometer, wasfourteen feet and two inchesin length, — 


and nine feet and ten inches in width. Thesmall room adjoining this, which 
was used by the observers as a sleeping apartment, was of the same length 


as the latter, and, was,four feet in width. The partitions and walls of the 


building were one foot in thickness. The floor was one foot and a half above 
the ground, and the ceiling about thirteen feet above the floor. ‘Fhe trussed 
roof was capped bya trap-door, extending nearly half of the length of 


the building, which being opened, secured the: means of adjusting the transit 
- Instrument on the meridian. The longer sides of the building were in the 


direction of the magnetic meridian of 1839. The doors. and windows of the 
Observatory were double, to prevent currents-of air from affecting the instru- 
ments. As another security against currents of air in the Observatory, it was 
the intention, at first, to have no fire except in the computing room, where 
the flue from the grate passed through a massive pier of masonry, prevent- 
Ing any radiation of heat to the observing room. The great differences of 
temperature which this caused, and the complaints by the observers of their 
hardships, thus occasioned, induced me to believe that. the- currents of air 
that would be prcduced by a fire, would be the less evil. Accordingly, 
in November, 1841, a stove of soapstone was placed in the observing room, 
the pipe and other accessories. being of copper. The pipe passed, at a dis- 


_ tance of about six feet, above the declinometer, and to the south of it, through 


the partition, into the flue before spoken of. Anthracite coal was burned. 


. Experiments were made to discover if currents of air were occasioned by 
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this fire, but none were detected. ‘This enabled the observers to preserve, in 
winter, the temperature more nearly constant. : 

The Observatory was designed for the two magnetometers invented by 
Professor Gauss. ‘T’he changes in the places of the instruments, occasioned 
by the introduction of the Lloyd vertical force, is described under the head 
of “Placing of the Instruments,” in another part of this Preface. 


MAGNETICAL INSTRUMENTS. 


The Declinometer was of Gauss’ pattern, and made by Meyerstein of 
Gottingen. The bar was two feet seven-eighths of an inch long, one inch 
and a half broad, three-eighths ef an inch thick, and weighed ten pounds. 
The suspension thread was composed of parallel fibres of raw silk, without 
twist. ‘The thread laid im the groves of a screw working horizontally into 
a nut attached to the ceiling, so that when, by the lengthening of the fibres, 
it was necessary to wind up a portion of the thread, the same vertical position 
would be preserved. ‘To note the changes of declination a small telescope 
was employed, whose motion in a vertical plane allowed reference to be 
made, from time to time, to amark upon the ceiling. The scale was of white 
card paper, having the divisions (one millimetre each) lithographed upon it. 
The divisions admitted readily of being divided by the eye into tenths. The 
value of one division was was found to be 27.3, whilst in the College build- 
ing, (previous to July 20th, 1840,) to 20".7. For a full description of the 


‘declinometer see T'aylor’s Scientific Memoirs, vol. II. part I, page 30. Its 


place in the Observatory is marked d in the drawing, that of the telescope 


—. Thecoefficient of torsion was found to be so small that no account was 


taken of itin the reductions. It amounted to 17.1 divisions of the scale 
for 180°. 

The Bifilar or Horizontal Force Magnetometer was of Gauss’ pattern, and 
made by Meyerstein of Gottingen. The bar was three feet five-eighths of 
an inch long, one inch and seven-eighths broad, one half of an inch thick, 
and weighed twenty-five ponnds. ‘lhe suspension wires slightly inclined 
to each other, but as the force of torsion was calculated by Professor Lloyd’s 
formula, this is immaterial. This instrument is fully described in T’aylor’s 
Scientific Memoirs, vol. II., part I., pp. 252 e¢ seg. ‘The value of one divi- 
sion of the scale, in parts of the total horizontal force, was found to be, in 
May, 1840, .000.035 ; in June, 1841, .000.038; the mean, .000.036.5, has 
been used as its value throughout the series of observations. Its place in 
the Observatory is marked / in the drawing, that of its telescope 1. 

The Lloyd Balance, or Vertical Force Magnetometer which was used until 
January, 1841, is fully described in the “ Account of the Magnetical Obser- 
vatory of Dublin, &c.,” by Professor Lloyd. It was twelve inches in length, 
having at its ends cross wires set in copper rings. Its centre.of gravity was. 
supported by a knife edge, and equilibrium was produced by means of fine 
screws working in nuts on thearmsof the needle. The value of one division 
of the scale, in parts of the total vertical force, was found to be .000.016.5, both 
in the College building and Observatory. ‘The relative intensities of tlie three 
magnetometer bars was, for the horizontal force, the declinometer and the ver- 
tical force respectively, 57.40, 20.12, and 1, as determined April 17th, 1840. 
As the introduction of the reflecting vertical force magnetometer changed the 
‘arrangement of the instruments, the position of this is not marked on the 
drawing. | 
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Reflecting Vertical Force Magnetometer—The Lloyd vertical force instru- 
ment was replaced in January, 1841, by a reflecting one upon the same princi- 
ple, made at my suggestion by Joseph Saxton, Esq. ‘The magnetic bar, of a 


trapezoidal form, and cut off at the ends by two planes making a considerable 


angle, was supported by a knife edge passing through the axes of figure, and 
carrying @ mirror turning with considerable friction on a cylindrical axis, at 
right angles to the planeof the bar. The bar was two feet one -inch long, 
two inches wide in the middle, one and a half where it was cut off by the 
planes, and a quarter of an inch thick. It was of steel, hardened as perfectly as 
Mr. Saxton could effect. ‘The knife edge rested upon agate planes, supported 
by brass columns attached to the heavy wooden base of the instrument. The 


‘base was supported by four levelling screws, and the case protecting the in- 


strument from currents of air was lined with copper, to serve asa damper. 
The top of the box was a piece of plate glass, through which a thermometer, 
(by Francis,) reading with a vernier, could be seen. ‘The bar could be made 
to rest upon y’s instead of upon the agate planes. The means of changing 
its equilibrium were also provided by a ball moving upon a fine screw. “The 
mirror projected beyond ‘the side of the box, and was observed by a telescope, 
as inthe case of the declinometer and bifilar, the scale being, however, ver- 
tical, and the mark for adjustment of the observing telescope being at the 


- side, and on one of the elements of the cone described by the telescope when 


moved laterally ; 

The introduction of this instrument (in January, 1841) required a new 
comparison of the relative intensities of the bars. 'The force of the bifilar, 
declinometer, and vertical force bars was in the proportion of 7.73, 2.60, and 
1. A new compntation was made with these numbers by the formula before 


referred to, the direction of the line-in which the centres of the three instru- 


ments were to be placed, determined, and the line laid off. The bifilar. re- 
tained its place, the declinometer and its scale and telescope being-moved to 
suit the new diréction. A marble shelf was inserted behind the clock case 


(Mr. Lukens carefully examined the clock to exclude iron or steel from it, 


before placing it in the Observatory) for the reflecting vertical force instru- 

ment. As before, the equilibrium of the declinometer proved to be most 

Satisfactory. b> datas 
Having carefully determined the value of the scale of the Lloyd vertical force 


“magnetometer, I considered that the value of the new scale could best be ascer- 


tained by comparison with the former. The result of this, continued at inter- 
vals, was, that two divisions of the new scale were equivalent to one of the old, 
or that a change of one division corresponded to a change of vertical force of 
.000.033 of the total vertical force. ‘This was after the instrument had been 
finally adjusted. For some time after being put up, the bar lost small por- 
tions of force, and the adjusting ball and screw were used to keep-it about 
the middle of the scale. This instrument was very convenient indeed, espe- 
cially for use by the observers whonr I employed, who except a few had little 
‘or no experience in observing, and to whom the use of the Lloyd, where 
each observation approaches in character to an experiment, (simple it is true,) 

resented great difficulties. "he removal of the person of the observer and of 

ights from the vicinity of the instrument, was a most important advantage. 


- ‘The great disadvantage of this instrument was the very considerable effect 


of temperature upon it, and after a few trials to determine this‘effect by the 
inducing methods, I resorted to.a plan-elsewhere ‘ described in’ this introduc- 
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tion. The coincidence of the results is better than I had expected, and the 


mean coefficient for temperature, though large, is well determined. The pro- 
bable accidental error of the mean of 49 results, is only .25 of a division, 
The Dip Circle was made by Robinson, of J,ondon, in 1836. The cirele 


was six inches in diameter. The pecdine used are ‘Nos. 1 and 2, and the 


poles reversed in each set of observations. The ends of ne needles are 
marked A and B. It was observed upon a marble pier, about twenty feet 
to the southeast of the Observatory. ai cl 


SUBSIDIARY IN STRUMENTS. 


The y’s of the Transit Instrument rested upon marble piers, which were 
supported by a marble block four feet long and two feet wide. 'The floor 
was framed around the block, leaving a space of two inches, to prevent any 
jarring from affecting the instrument. ‘The tube was of plaster. _ The in- 
strument was made by Lukens, of Philadelphia. A mark for.adjusting it 
was fixed upon the solid granite ‘wall of the Penitentiary, at the. distance of 
about one quarter of a mile. The position of this instrament in the Obser- 
vatory is marked -7 on the drawing. ; 

The Astronomical Clock was attached to a marble block two feet eight 


inches long, at the top six inches wide, at the bottom one foot and six inches. 


The floor was framed around this as around the transit block. Both blocks 
rested upon foundations, which extended to the distance of four feet below 
the ground. ‘I'he pendulum of the clock was of brass, and made compen- 
sating, by carrying with it a cistern of mercury. The position of the clock 
is marked B. 'The clock was used directly to indicate the times of observing’ 
the declinometer. ‘I'wo chronometers gave the time of observing the hori- 
zontal and vertical force magnetometers. ‘hese chronometers were compared 
every day with the clock. | 

The Telescopes of the three magnetometers were also set upon marble 
blocks disconnected with the floor. 


METEOROLOGICAL INSTRUMENTS. ° 


These consisted at first of a barometer, a dry and wet bulb thermometer, 
a Daniell’s hygrometer, one of Saussure’s for conmaparison, and a self regis- 
tering anemometer, and: rain- -gtiage by Osler, of Birmingham. ‘To these 
were afterwards added temporarily, a barometer, by F. R. Hassler, and two 


- radiation thermometers by Fisher, of Philadelphia. During the course of the 


observations a new dew point instrument of my own invention, was substitu 


ted for the Daniell’s hygrometer. 


_ The Barometer wasa cistern barometer, made by Fortin, No. 8. The tube 
was about, a quarter of an inch in diameter, The brass scale was divided 
into millimetres, and read by the vernier to five bundredths of a millimetre. 
It was compared with the standard barometer at Brussels, and found to stand 


147 of a millimetre higher. It was compared also ‘with the standard 
‘ barometer at the Paris Obseivatory, and found to be 0.487 of a millimetre 

_ higher. The cistern was 112.3 feet above mean tide at the Schuylkill Water 
Works. The corrections for capillarity and temperature were taken fronr the 
_ report of the Committee of Physics of the Royal Society of London. Its 
«place in the Observatory is marked F on the drawing. ~ 
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In. January, 1842, a barometer, of the construction of F. R. Hassler, 
late superintendent of the U. S. Coast Survey, was placed by the side 
of the Observatory barometer, their cisterns being nearly on the same 


- Jevel. The tube of this barometer was nine-sixteenths of an inch in di- 


ameter, and the scale was attached to a steel rod.. The observations will 
be found in the records, the final results for comparison of the two barome- 
ters are given in the means of the meteorological observations at the close of the 
records. It was'removed in September of the same year. 
Hygrometers.—The hygrometers originally provided for the Observatory, 
were a Daniell’s hygrometer, made by Greiner, of Berlin, a wet bulb, and for 
comparison, a dry bulb thermometer, (Auguste’s psychrometer,) beautifully 
divided on porcelain to half degrees, by the same maker, and two hair hygro- 
meters by Fortin, ‘The difficult experiment required by Daniell’s hygrometer 


rendered nugatory my attempts to procure regular observations with it, much 


less reliable ones; no one could use it but the senior assistant, and he was: 
only present during the day, and found its use very difficult. In a dry and 
cold climate like ours, this instrument cannot be used to any advantage. Of 


the hair hygrometers, I can say little, not having discussed the observations, 


but the change of the hairs was obvious to even careless inspection, the point 
of saturation affording frequent opportunities for observation, and showing 
great changes in the register of the index. . The scale of Saussure’s. hygro- - 
meter, when first put up, marked less than 90° in air containing the maxi- 
mum.of vapor at about 70° Fahrenheit. The wet bulb hygrometer is very 
convenient during the summer, and when a current of air is blowing over it, 
so as to produce the character of equilibrium whick the the theory of Apjohn 
supposes. When the temperature is below 32° Fahrenheit, the instrument 
becomes difficult of use, if the film ef ice is too thin, the temperature indica- 
ted by the ice bulb is too high, and co if itis too thick, and the just mean is 


seized only with great care and practice... The observations of the hygro- 


meter were at first the least satisfactory of all in the meteorological list. 
In April, 1843, I substituted a hygrometer of my own invention, an equili- 
brium hygrometer. At the time the first of the hygrometers was made, I 
supposed that I had been the first to apply this principle, but have since found 
that Professor Belli, of Milan, in his Fisica, vol. II, page 522, had described 
an instrument of the same kind. The particular construction of the instru- 


_ ment, found after trial of several forms of it to be most convenient, differs suf- 


ficiently from Professor Belli’s to entitle me, I think, to whatever credit may 
be due for it; and the first idea shown by a model still existing, would relieve 





_me from the supposition of having borrowed even the principle. Until an 


extract from Professor Belli’s work was given inthe Annales de Chimie, I 
was not aware of the existence of his instrument, though I had procured a 
copy of his Fisica for the library of the Girard College. ‘he form of the 
hygrometer referred to, is one of those deseribed in the Proceedings of. the 
American Philosophical Society, vol. II, pages 249, 250, consisting of, a 
small reservoir for water, to be artificially cooled by ice or salts, for ice and 


for pounded ice and salt, according. to the temperature of ihe point of depo- 


sition. A small trough enters the box, and projects from the exterior hori- 
zontally. ‘Ihe best form and material for this were found.to be afforded by 


a tube of brass. ‘This was closed at the two ends, and had a slit extending 
along the upper part of it, whilst it projected. from the box wide enough to 
admit the free motion of the stem of a small thermometer, the bulb of which 
_ was inserted through an opening at the further end of the tube from the box, 
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‘the thermometer itself hanging by a hook to a small wire projecting from the 
upper part of the: reservoir and parallel to the hygrometer tube. ‘The inte- 
rior of the tube was coated with varnish, to prevent the action of mercury 
placed in it, and serving to make a conducting contact between the bulb of 
the thermometer and the metal of the tube. This tube was kept bright: “by 
rouge. 'T'o make an otservation it was only necessary to fill the reservoir 
with a cooling mixture capable of reducing the temperature of the bar at 
some cross section exterior to the reservoir, to the temperature of deposition. 

At this section the envelope of moisture terminated, and here was usually a 
well defined line, opposite to which the bulb of the thermometer was brought 

to indicate the temperature. The bulb being very small, it was not thought 
necessary to apply a correction for the difference between the mean tempera- 
ture of the bulb and the temperature at the middle ‘point, though, theoreti- 
cally, there is a small difference. ‘T'o obtain.a sufficiently low temperature, 

and to allow equilibrium to ensue, was the chief precaution to be taken, a 
rule as to time of filling the reservoir and a visit to it before observing, to see 
that the temperature attained was low enough, being directions ev sily attend- 
edto. It required but little tact in the observers, and after a very short trial, 

all sugceeded in making these observations. There results the most ex. 
tended journal of deposition dew points at regular hourly intervals, which, as 
far as 1 am aware, has ever been made. 'T hese are reduced and compared 
with the results by the wet bulb hygrometer, (psychrometer,) computed by 
Professor Apjohn’s formulee. Care was taken to exclude this hygrometer from 
the action of the wind, as far as practicable, for otherwise the deposite of 
‘vapor is removed as fast as formed from the parts really at the temperature 
of the dew point. 

“The special account of the reduction of the observations’ with the hygro- 
meters, and the tables formed, will be reserved for a eat, part of this 
introduction. 

The hygrometers were placed in asmall projection from the large north 
window of the Observatory, enclosed by three sides of a hexagonal prism, 
marked 7Z' in the drawing, made of inclined parallel strips of thin pine, 
painted white, excluding the sun, but not the air. An exterior screen, made 
in a similar manner, s served further to protect the thermometer from direct 
and reflected heat. The bulbs of the thermometers were about four feet 
above the ground. The scales of the psychrometer were enclosed in exterior 
glass tubes. On the east side of this screen was placed a box marked C, to 
contain the ice used with the new dew point instrument. - When the sun or 
high winds did not interfere, the observation with it was made in the angle 
formed by the sides of the vestibule and Observatory, otherwise, inside the 
vestibule, on the stand marked C ; of course the outer door was kept open. 

Radiation.—In June, 1841 , (by request of Professor James P. Espy,) two 
thermometers, made by Fisher, were registered, one.was covered with a flock 
of cotton and exposed to the sky at night, the other had a bulb of black glass, 
-and was exposed to the sun. ‘The observations are found in the records in 
the columns headed “ Radiation.” The observations were discontinued after 
December, 1842. 

. The Anemometer and Rain Guage, by Osler, of Birtsingliten. registered 
the direction and force of the wind and the quantity of rain. This instru- 
ment has been fully described by the maker. The rain guage was on the 

roof of the Observatory, twenty-four feet one inch above the level of the 
cistern of the barometer, and thirty feet above the ground. On the 29th: ‘of 
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October, 1840, a series of experiments was commenced «upon the springs, for 
the register of the force of wind. In May, 1841, slightly curved bars, or 
nearly flat springs, placed under the table, or registering part of the instru- 
ment, were substituted for the spiral springs of the original instrument. The 
original springs admitted of at least three gradations, and were situated be- 
hind the plate which received the impulse of the wind. In the new springs 
‘one only is brought into-play in slight breezes, the other measured the force 
of stronger winds. ‘I'he sensibility of the instrument was thus much in- 
creased in light breezes, or below five pounds to the square foot, while it 
served equally well to register those of a stronger character. ‘The avoiding 
the great friction of the original instrument, the exposure of the spring to 
the weather and to great variation of temperature, were other advantages. 
Besides, the springs being in the computing room, they could be examined 
more readily, and changes made with more facility. The removal of con- 
siderable weight from nearthe top of the vane, and greater compactness, were 
further advantages. The new springs were of hammered brass. On May 
11th, 1841, the scale of the motion of the pencil, registering the force of 
wind, was satisfactorily determined. ‘The means of the observations  pre- 
vious to the commencement of the experiments, have been inserted in the ta- 
bles of the means of the meteorological observations for 1840, but cannot 
be depended upon. From July, 1841, the observations are more reliable. 

Even then the force of light winds was imperfect. 

_ Snow Guage.—in November, 1841, Mr. Solon W. Hall, then first assistant 
in the Observatory, caused the rain guage to register the fall of snow, by en- 
closing it ina case, supplied with steam of low tension by a pipe from a 
small boiler placed on the Observatory stove. ‘The snow which struck upon 
the guage thus moderately warmed, remained upon it, and melting, ran into 
the reservoir.for the register of rain. The register of snow was, however, 
defective. The hourly fall could not generally be ascertained, and some- 
times the snow was not even melted. | 


‘PLACING OF THE INSTRUMENTS. 


- The Observatory was designed for-the two instruments invented by Pro- 
fessor Gauss, and arranged accordingly. ‘These instruments, the declinome- 
ter and bifilar, were to be placed according to the problem developed by 

Gauss, (Tayloi’s Scientific Memoirs, vol..I], part I, pages 270-1-2,) and the 

observing telescopes were to be placed upon two piers at the north end of the 

building, the cross hairs of the transit instrument at the south end serving as 

a collimator mark for the declinometer telescope, and the declinometer bar 

being nearly in the axis of the building, north and south. ‘Thus the abso- 

-lute variation could be easily observed, and there was room on each side of 
the bar for the experiments of deflection. Just after the piers were erected, 

I received a-description from Professor Lloyd, of his vertical force mag- 
-netometer, and did not ‘hesitate, for the sake of observing changes in the 

three magnetic elements, to alter the sarrangements of the' Observatory, and 

‘to adapt it, as far as practicable, to the introduction of his vertical force in- 
‘strument, in conjunction with the bifilar or horizontal force magnetometer, 
and the declinometer: of Gauss. The relative intensities of the three bars 
~were accordingly determined by ¢xperiments of deflection, with the sub- 
“sidiary apparatus in the College building. The deflected bar was- a Gauss 

_declinometer bar, the distances were carefully measured, and were. such 
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instrument was placed upon a wooden stand. 
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such, that no permanent change.of magnetisin could take place. The rela- 
tive intensities of the three bars were, for the bifilar bar 57.40, declinometer 
bar, 20.12, the vertical force bar, 1. 'T"hese experiments were made on the 
17th of April, 1840. ‘The positions of the three instruments were de- 
termined by the problem given by Professor Lloyd, in the-Transactions of the 
Royal Irish Academy, vol. XIX, part II,in which the declinometer is placed 
in equilibrium by the other two instruments. 1 was obliged, however, by the 
form of the Observatory, to take the root of the equation corresponding to 
the less stable equilibrium. Having by computations determined the relative 
distances of the bars, and the angle made by the line joining their cen- 
tres with the magnetic meridian, the line was drawn and the distances were 
carefully laid off from a standard scale, and the supports arranged according- 
ly. ‘The approximate distance between the bifilar and declinometer bars was 
given by the form and dimensions of the Observatory, and also the position 
of the bifilar; it being desirable that a mark for the observing telescope of 
the latter should be found on the north side of the western projection of the 
building, and that the declinometer should not interfere with the entrance. to 
the computing room, where the anemometer was placed. ‘The vertical: force 


ADJUSTMENTS. 


“Declination Magnetometer.—The three instruments being in -spelision , 
the declinometer was carefully and repeatedly observed. 'T hen the horizon- 


tal and vertical force bars were removed, and the. declinometer found to re- 


main in equilibrium, within the limits of change of the declination during 


_ the observations, which were frequently repeated. During the course of the 


experiments for determining the value of the scale of the bifilar, and those for 
trying the equilibrium of the declinometer, I perceived that after the removal 
of the bar of the bifilar, and its restoration to its place, the instrument did 
not read upon the same division of the scale. I tried various experiments: 
to determine the cause and to obtain the control of this, but could not suc- 
ceed in either object. 

On first commencing the observations, it was plain that routine observations 
could be secured, for being simple in their character, it is easy to train up ob- 
servers: For the work requiring the presence of the head of an Observatory, E 


could not provide. An intelligent assistant had enough to do to keep regularity 


among the young observers, to examine their w ork, to observe at, hours when 
the services of others could not be had,-to see that ‘the reductions were made, - 


the books in order, the time correct, and many other miscellaneous duties -of 
-an onerous and engrossing kind. 'Then too, I had not means to keep even 


one such an assistant permanently. The changes were frequent as the list 


’ given in another part of this introduction shows. My own duties in the city, 


rendered frequent or long visits, except-at night, impracticable. I had sup- 
posed when the Observatory was’ erected, that I-should be a resident on the 
premises, but not only this did not. occur, but my official connection with the 
Girard College did not continue, and I assumed other and engrossing duties. 
The change of position of the instruments, which threw the declinometer 
from the middle of the breadth of the building to the western side, and close 
to the wall, rendered deflection experiments: difficult, ifnot impossible; the line 
perpendicular to the direction of the bar on the western side; passing intova 
Massive stone pier containing a flue from the grate (of copper) in the comput- 





ae 
3 


thie. 


PREFACE. : xIll 


‘ing room. ~ All these circumstances taken together, induced me to confine ’ 
‘the observations professedly to differential results, and. to concentrate. the 
whole attention of the observers upon them, leaving the instruments as far as 
practicable undisturbed by the removal of bars. 1 Wes 
Bifilar Magnetometer.—The great length of the wires of this instrument 
gave very considerable sensibility to it, a single division’on the scale expressed 
only 0.000.036.5 of the total force, with a convenient distance between the 
wires, as determined by the lower screw to which they were attached, and 
with the requisite strength to bear the heavy twenty-five pound bar. At first 
the mistake was made of obtaining too’ weak a wire, one which. being uni-. 
formly strong, would have born this weight, but which gave way at weak 
points. In experimenting upon the different methods of adjusting, 1 found 
that given by Professor Lloyd, in his “Account of the Magnetical Observa- 
tory of Dublin, &c.” the best adapted tothe circumstances under which I was . 
working, although [ also used the more elaborate method of Gauss with toler- 
ably satisfactory results. Having no subsidiary bifilar magnetometer, and the 
vibrations of the subsidiary declinometer, at the College building, proving 
an altogether insufficient check upon this much more delicate instrument, ' 
the most iapid method of adjustment’ was the best. The measure of> 
force is obtained by the angle through which the’suspension must be twisted 
to place the bar at right angles to the magnetic meridian, (Zin the 
notation adopted.) This value was found, in May, 1840,to be 71° 43’. 
The wires ‘attached to the rafters of the trussed roof of ‘the building 
it was feared, on first setting up the instrament, would,.in high» winds, 
transmit a vibratory motion in‘ a vertical direction, interfering with. the dis- 
tinetness of reading. This, however, never occurred, even in the. highest 
winds, to the éxtent supposed, and in general was imperceptible. The effect 
of the small vertical force bars upon the bifilar was quite insensible, and that 
of the declinometer affected the value of the scale very slightly. These were 
determined by experiment in June, 1840, when the total effect of the other 
instruments was determined to be to change the valtte of the scale division in 
the proportion of 1 to .995.622, After-the bifilar was set up, a motion. com-: 
menced in the direction of decrease of force, and was progressive, though 
not steadily so; at last an extra scale was required on ‘occasions of auroral 
“disturbances, and finally the ordinary readings were upon this extra scale. [ 
availed myself of the opportunity afforded by the change of the vertical force 
instrument, in January, 1841, to examine the magnetism of the bar, and found 
a sensible decrease, its force amounting to .9601 of ifs force in May, 1840. 
‘These experiments were made by deflections of the subsidiary declinometer, 
the only means in my power. The change of force shown upon the scale 
from June, 1840, to January,/1841, using the monthly means, was’.0165, by 
these experiments, .0399. A -further experiment of the loss of force was 
made in June, 1841, when the instrument was accidently disturbed-by one 
of the observers. The loss of force then found by determining the: value 
of Z, was.0314 of its force in January, 1841.° The change of force shown 
upon the scale from January to June, 1841, using the means of the. month, 
was .0026. "The decrease of horizontal force, from July, 1840, to June, 
1841, as deduced from observations of the dip, was .0050, considering. the’ 
vertical foree to have remained constant. yaw f | 
To ascertain the law of change of force of the different instruments, vibra- 
tions'were made without the dampers, at stated times. They led, how- 
ever, to no satisfactoty result, as may be seen by consulting the table in the 
observations, p. 821. The value found for each division of the scale, in 
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terms of the horizontal force, in June, 1841, was .000.038, or scarcely altered 
from its former value. The mean value is .000.036.5. The bar now moved. 
very slowly in the same direction, indicating a loss of force, requiring experi- 
“ments not in my power to make, to determine positively whether this is all. 
due to the decrease of force of the magnetic bar. I prefer, for the present at 
least, to consider the appropriate uses of the results as being differential, If 
time should serve hereafter to return tothe discussion, 1 might perhaps be 
able to. clear up this doubt. As tothe cause of this loss of force, experiments 
at different times indicated that it was rather from changes of temperature 
than from oxidation. Full data are in the records to determine. whether suc- 
cessive increases of temperature do or do not permanently affect the force of 
the magnet, and whether after the temperature has once reached a certain 
point, any increase to a lower point continues to discharge a part of the mag~ 
netism or not. 1 cannot now, however, enter into this discussion. The cor- 
_rections for temperature were obtained by more elaborate, and probably more; 
unexceptionable methods than those which I have yet seen recorded. in other 
observations, notwithstanding which I was engaged in experiments to sub- 
stitute. compensating bars according to Dr. Lamont’s suggestions, when. 
obliged, from entering another career, to leave these interesting pursuits. 
ertical. Force Magnetometer.—The adjustment of the Lloyd balance: 
magnetometer, was made so as to give a sensibility which would not carry it 
- off the scale during strong auroral disturbances, of which one occurred just 
"after it was set ‘up, and which in ordinary conditions of the force, brought 
the bar about the middle of the scale. The ordinary adjustments of the point 
of support and cross: hairs used in reading, by equality in length of arms. 
and the like, were duly attended to, as laid down by Professor Lloyd in his 
very clear instructions for the use of the instrument. The value of the scale 
in terms of the vertical force was determined, according to his suggestion, by 
comparing the oscillations of the needle suspended so as to vibrate horizon- 
tally, and vibrating without its dampers in the vertical plane of the meri- 
dian, and was verified by changing the position of the centre of gra- 
vity, So as to bring it in the axis of suspension, and vibrating in two planes- 
at right angles. ‘This instrument exhibited, instead. of a decrease of force, a 
slight increase from June, 1840, to January, 1841, asshown by a diminished 
time.of vibration when on its agaté supports, a proof that the knife edge had @ 
undergone noinjury. The value of. each division of the scale (the K of the 
magnetic instuctions of Professor Lloyd) was .000.033. I have said nothing 
here, or in speaking of the bifilar, of the determinations of the angular value 
of the scale, which of course was carefully attended to by the different modes 
applicable to the two instruments. The same horizontal plan contains the 
‘magnetic axes of the three instruments. The great proximity of this instru- 
ment to the declinometer, which was required in order to produce equilibrium 
with the bifilar bar, rendered it liable to a change, which, as soon as observed, | 
and the’cause ascertained, was carefully watehed...'This was produced by 
the slipping of the fibres of the declinometer suspension, which caused the 
elongation of the thread, and thus placed the axis of the declinometer bar in 
a plane lower than that of the vertical force bar. The correction for tempe- 
rature of this bar was very small, and the mean value of the coefficient was 
determined in the usual way, by vibrating m a horizontal plane at different 
temperatures. From this cause, if from no other, I would prefer much the 
use of small bars; it may be possible so to temper large masses. of steel as, 
to make the coefficient of temperature small, but in those which I have had 
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; occasion to use, this has not been effected. Strongly impressed with the ne- 


_ cessity for using large instruments to indicate with, sufficient minuteness the 


magnetic changes, after having seen the large instruments of Gauss, at Got- 


_ tingen, I had, after trial, completely changed my views, and was about sub- 


stituting a set of portable instruments, (actually constructed,) for the large 
ones in the Girard College Observatory, when compelled to leave the Obser- 
atory to its ordinary routine. ‘his change of views resulted in. part from 
the large corrections for temperature, in. part from finding that, when. the 
Lloyd vertical force observations were reduced, they indicated more certain 
results, notwithstanding the difficulties and uncertainties found by my younger 
observers, in their rough measures, but most of all, from seeing that, in extra- 
ordinary disturbances, many of the changes were so rapid as to escape detec- 
tion by the large bars, from the comparatively long time:required for a single: 
vibration. 

The details of all these observations for adjustments and placing of the 
instruments, are fully recorded in the note books of the Observatory, but even 
if I could find time to present them, it might be considered unnecessary so- 
to do; as it is, such matters of detail must be omitted. ‘The methods used 
are so fully laid-down in the papers referred to, and in the instructions for the 
observations prepared under the direction. of the British Association for the- 
Advancement of Science, that even an unpractised experimenter could not 
be.at a loss for any one step in the arrangement of. the instruments. 





ON THE CORRECTION FOR TEMPERATURE OF THE HORI- 
: ZONTAL FORCE INSTRUMENT. 


The first observations for the correction for temperature of the horizontal: 
force bar were made on the 16th of July,.1840, the bar having been mounted: 
in the Observatory. .A common pine box, copper fastened, was substituted 
for the box usually enclosing the needle; this was covered with the usual 
top of glass, in'a frame of wood. A second box enclosed the first, leaving a. 
space of about six inches, in which pounded ice was placed. ue 

The position of the horizontal force magnetometer was noted at the ordi- 
nary temperature, corresponding oscillations of a bar suspended horizontally 
in a different building being made to furnish elements for the change of the: 
horizontal magnetic force during the experiments. When the mean position 
of the magnetometer bar, and the corresponding time of oscillation of the 
bar of comparison, were supposed to be ascertained, ice was placed in the 
cavity between the boxes before described, the layers being covered with salt, 
to hasten the melting. The position of the instrument was noted on the 
usual scale, and the height of the thermometer enclosed in the box with the: 
magnetometer bar, the bulb being as near the centre and as close to the bar 
as. was safe. — EN # . 

- When the temperature had remained at the lowest point for a considerable: 
time, the ice was removed, and the bar was allowed to resume the tempera- 
ture of the room. Pe ee : 

Comparative observations were made by the oscillations of the suspended 
bar before referred to, during the course of the experiments. ‘The bar was one 
of the Gauss’, mounted for a declination magnetometer, with its mirror and 
case, but the quieting rectangles of which were removed. With all the ad- 
vantage of minute accuracy in noting the oscillations, the correction thus af- 
forded was absolutely valueless from its comparatively rude indications, a fact 
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which was abundantly proved in other bopieatea attempts to employ it, so nu- ‘ 


merous that accident cannot be charged with the conclusion. 
Tracing a curve to represent the observations of the horizontal force’ mag- 
netometer, its ordinates decrease regularly with the decrease of temperature, 


aintil a certain point where the curve rises, though the temperature, as shown 


by the thermometer, continues to fall. The apparent changes of the horizon- 
tal magnetic force,as shown by vibrations, giving no effective correction, 
itis of course safest to use the observations at the extremes of temperature, 


-or rather.at the highest temperattire, and at that where the curve begins: to 


rise, the temperature still falling ; these observations were as follows : 


| First observation, 833. 3 , readings of scale of declinometer, 83.5° Fahr. kenrg : 


Sécoag, “ee a: 845.3: 80.0 © 
Mean 839.3 tai ios ES SLT 
‘Last observation’ HORE Sts ; ee 
poe poset As 712.7 : | MC i: ea ie 
Diffsiente pate 126. 6 on ‘scale. | 43.7° Fahr. 


giving a correction of 2.9 divisions of the scale for one degree of ite rn 


If the ShskPvation next before the change in the direction of the curve He 


taken, the: result will be as follows: 


Mean of first and second ob! 


servations, as before . . .. 839.3, scale of magnetometer, at 81.7° Fahr. 
Observations next before | | rie , aye 
change of cutve __ fe is ac Mee BO Ae 
en ititenanemg st 118. 6, division Ape ., 42.3 Fabr. 


making the correction for one ‘degree oF Fahrenheit 2.8 divisions of the scale. 


Assuming the temperature to decrease regularly with the. times, or the curve : 
to bea straizht line, which it is nearly until towards the minimum, the same 
correction would appear to-be 3.1 divisions of the scale. ‘The mean of these 
three determinations for this instrument is 2.93 divisions for 1° Fahrenheit. 
The time of the experiment was 2h. 44m. The time taken to reattain the 
temperature of the Observatory was. so considerable as to induce the rejec- 
tion of the results without special examination. — 

‘Thad intended to try the method of deflection next, but the very small 
amount of change in deflection resulting from experiments made, when. bars 
of the magnitude of this one are placed at the requisite distance to secure 
their not being permanently affected by each other, turned me aside from that 
method, after trying it upon the large vertical force bar, and.I again resorted. 
toa ‘method similar to the one first stated, except that the apparatus was heated 
above the ordinary temperature by spirit lamps in the space before occupied 
by the ice. 

For comparison of the horizontal: force, I used one of Weber's “portable 
declinometers, substituting for the suspension fibre, a silver wire, so as to form 
a unifilar force magnetometer. I was disappointed i in its action, however, the 

osition changing permanently ; and after many trials to obviate the irregu- 
fa arity, was von for the time being, to give up this idea, and to resort again 
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& “to comparisons by vibrations. The result of this experiment was even more un- 
satisfactory than that of the others, the whole occupied ‘five hours.and a half, 






the aitempted corrections by vibrating a declinometer bar had no significance, 
and the differences between the first observations and those about.the highest 
__ temperature, and of those about the highest temperature and the last obser- 
vations were very considerable. ‘The mean correction deduced, was three | 
divisions for 1° Fahrenheit. The differences of the extremes of temperature 
was 54°.3, and the highest temperature, nearly 100°, was maintained for 
about one hour. ‘Though the bar did not at. once resume its usual position 
in the scale, indicating some loss of magnetism, this did not appear to be the 
case from the observations of the following day. These observations were 
made on the 22d of February, 1841, or seven months after the former ones. 
_ . At the beginning of 1842, a continuous series of observations was made, by 
allowing the Observatory to attain the winter temperature on one day of the. 
~~ week, and obtaining thus by comparison with the preceding and succeeding 
days, when the room was artifically warmed, the correction ‘The declinometer 
__~ bar was vibrated in a building, the temperature of which remained nearly 
constant, but as before no useful result was obtained. The comparison of 
observations on twelve days gave the following results : : 








‘ ; : : DIFFERENCE. — 
mt ae Temperature. ~ Seale. 
mi January 15, 16,17, = : aml aan x ; 31.3 
. | Os I Til arias ie ; +s, aoe 68.4 
: - Februaryt9, 20, 21, ; : . ek eae Ig, 
2. (QR er RO," : ; ere | 10.5 
Sum . cre a ; oS Bee at B35 . 129.2 
-or 1.55 divisions of the scale for 1° Fahrenheit. 
The unsatisfactory nature of these results determined me first, to bestow 
all the time I could personally spare to obtaining an eflicient set of subsidiary 






isituments ; and second, when they were obtained, to have daily observa- 
lons made by comparison with the Observatory instruments. : 
_ ‘This was finally accomplished about the close of 1842, when there were 
“mounted in one of the College buildings, a small declinometer, a small bifi- 
Jar, and an inclinometer on Prof. Lloyd’s plan. The bifilar wasa bar about 
nine inches long, suspended by fine silver wires, and was observed by reflec- - 
tion. ‘This being in effective condition, it would seem that there was noth- 
ing wanting to determine the correction for temperature, but patient observa- 
tion. A set of comparative observations, six in the set,; were made each 
day, in the morning and afternoon. ‘Phe comparison. of them proves most 
conclusively that, if they be admitted as of any value,. there is an unascer- 
tained influence in regard to temperature, not embracéd by our ordinary con- 
_Siderations in reference to the matter. ‘The results are too fluctuating-and 
discrepant to be explained by errors of observation, or by inequality of. tem- 
2 - perature of the needle and thermometer.: I have discussed the observations 
“of two years, 1843 and 1844, first in reference to obtaining the relative values 
of the scales of the two instruments, and second to the correction for tempera- 
“dure. ‘To obtain the relative value of the scales of the instruments, observa- 
tions were compared, in which the difference of temperature was small, so as 
‘to admit of the application of an approximate correction, the differences of 
It 
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intensity considerable, and which were taken within a few days of each other,. 


_so that the gradual change of intensity in the magnets should not. affect the 
results. The results will be found in the annexed table, which gives the 
- dates of the observations, the number in the course of the month which were 


found suitable for the comparison, the sum of the divisions of each of the 
scales compared, and the ratio of the two scales. Very anomalous observa- 


tions were rejected. ‘There is no ratio which will satisfy more than ap- 


proximately all the observations, but.as the comparison thus sought is to be 
used in cases where there is but a small difference in the intensity readings, 
it is quite sufficient for the purpose. 


TABLE 


Showing the ratio of the scales of the horizontal force magnetometer of the 
Observatory, and of the subsidiary horizontul force instrument. 



































: : n ans 
= | Sum of all the differences in a <3 
ae . FS 5 
xa the observations compared. 9 a ee 
Date. gs Ss a & 
ae ] : 39 £2 
 |Observ’y Mag’r. Subsid’y Mag’r.| 3 aE 
om ie 
| sa] 
1843. 
February .. 2 47.0 19.2 2.4) F 
POR ce cene 6 130.5 55.5 2.3 
May......... 4 85.3 34.3 2.9 
JUNC. cc.s 06 8 180.4 58.2 3.1 
As erie tara 238.3 (95.5 2.5 ' 
August....| 9 | 294.3 100.4 a.9f| 2-6) 
September 10 ZOE.5. ~ 74.5 ae Py 
October.... | ~ 5 126.7 45.1 2.8 = 
November, | 7 90.8 45.5 2.0 p 
December. a, 82.3 . 30.6 a 
1844. i ! 
January...-| 5 73.2 34.1 Pe | ih 
February .. 7 112. ; 55.3 2.0 ; 
Agi cis. 6  A0aee 101. 1,9 Fe a | 
MAY:.. 0000 16 453.1 207.7 et ; 
JUNE. <janss- o {~ , 168.2 r ieee £28 2.3 é 
4. July 3% 8 145.7. | °° 98.6 1.6) : 
August :... 6 136.5 92.7 1.5 7 
September 6 116.8 66.1 1.8 1.71 - 
October... | 10 168.9 CO ea On Oe oles 
November 13 322 .2 18.8 ° 1.5 
December. Il 210.5 114.8 1.8 J. 











Next the observations of the Observatory magnetometer, near to each other 
in date, having nearly the same intensity as shown by the subsidiary force 
instrument, and in which the temperatures differed considerably, were classed 
together and compared, reducing for the small differences in intensity shown 
by the subsidiary instrument. 'The correction for temperature of. the subsid- 


- jary instrument was neglected, as the changes of the temperature in the build- 


ing where it was placed were small, and those of the instrument caused by 
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them, were found on examination of the results, to be less than the error of 
observation. | Ais , ve 

If any value be attributed to the subsidiary observations, numerous as they 
are, made by several assistants (generally the principal assistant for the time) 
in turn, and with a watchful care over the instruments, it is certain that they 
indicate elements in the correction for temperature, different. from those ’ 
rally supposed to enter into it. No reasonable suppositions in regard to dif- 
ferences of temperature between the thermometer and the magnetic bar, or to 
changes in the coefficients varying with the temperature, will explain all the ca- 
ses presented by these observations. The classification of the results will give 
no doubt approximate coefficients, which at a mean may apply as corrections. 
The method is not liable to the objections occurring to the usual mode of 


; 





_ obtaining this correction, and the large body of results brought to bear upon 


it, would entitle the coefficients to confidence, were it not for the palpable ir- 
regularities presented in the course of its application. Not to go into this 
discussion further at present, I subjoin a table of results for 1843 and 1844, 


in the different columns of which aré shown the dates of the ee 


the -number selected for comparison, the sums of the observed differences 
of reading on the scales, corrected for the changes shown by the#subsidiary 
instrument, the sum of the differences of temperature observed, and the cor- 
rection for temperature thus deduced in divisions of the scale. 

TABLE ~ . 


\ 


Showing the correction for temperature of the horizontal force magnetometer 

















me oe iP % «lo 
=! Sum of the differences. | 8 8 ‘a. iS 
= - @ we 2 he 
Date. [© Sil S§el/ SE es 
- ‘xf ; ™8) eso ig Sh. 
* 1o M + Th 120 2 3 g 3 > 
5 agnet’r. |Thermom’r.| ‘3 © ~ | = S 
Zz fon) 
(1843. 
Feb., Mar.| 5} 208.9 121.3 1.7 gs 
April.:...... 6, 120.7 ~ AT.4 2.51. 9.590 | 
May ....... »|13} 243.4 +) 95.1 2.6 ‘ R 
EMME 008 054)t BOOED 90.4 3:2 a) 
July ........'10] 188. BAT 1298) a 
August..... Oh £5148. 51.3 2.8 y 
September 12) 281.3 118.2 2.4 & 
October....| 8) 154.4 + 7029 2.2 ‘a, 8 
November; 8! 146.8 72.9 |- 2.0| fs 
December.13, 203.7. 149.5 cbe.7 ) |) er 
1844. | i ae : 
January...'11) 183.4 112, Abed .6 | 
February ../11} 163. 91.6 | 1.8] ] - TS 
April....:.07) 8" W374 67.7 2.07) 1.94 |” 
BEBY sence «| O° T3R et 6.8 43° 2.1 “in 
June......../11} 255.8 -|  118.2*| 2.2) | +. 
July ....22../12| «184.5 106.9 | 1.7 oe 
< - | August...../10) 113.4 67.1 3.7 5 
September }.8) 95. 74.8 | 1.3) 9 99] ¢ 
October..../16} 235.9 | - 93.9 2.5 ; S 
November.10) 236.1 f 92.2 2.6 = 
December.| 8} .. 93.8 41.6 2.2 : 
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I also tried another method of discussing these observations, which, how- 
ever, was notas unexceptionable asthe one just given. It consisted i in taking 
the results corresponding to the highest temperatures during each winter, and 
comparing them with those corresponding to the lowest temperatures, a cor- 
rection being made to reduce the position of the subsidiary magnetometer 
Corl esponding to the first mean to that corresponding to the. second. These 
parisons were liable to be affected by the unequal distribution of the re- 
iS used over theggifferent parts of the month, for the magnetometer bar was 
osing its force so as to make the indications fr the scale different at the same 
terrestrial intensity, at intervals separated by a considerable time from each 
other. The conclusions derived from this mode of discussion do not, how- 
ever, differ very materially from those already given, upon the plan which i ig 
Preferaea, as the following table will show. 






















































. TABLE... 
2 | : 5 
€. vr 1e “Observatory | North House | Sum ofthe | . 
tnt Ee Piles oftem- Magnetometer. | Magnetometer.| diffetences. Ss £ Mean rato 
ate Ws | perature. ae ee * 8 = for 1844. 
. , ; 2 lov . 
5 Scale. |Temp.| Scale. | Temp.| Scale. | Temp. 3 5 
1844. a 

Jan. 1—27 | 6) -46.2-35.8 | 966. | 40.3.| 49.4 | 31.7 | 26.6 | 20.4 1.30 
3—24 | 6 62.8-59.3 | -993.4 | 60.7 | 49.8 | 38.5 

Feb. 1—19.| 7) 47.6-38.2 | $95.6 | 43.4) 62. | 31.4 | 27.8 | 47.5 +1.59 
22299" G. 65, 225008. (1025-5: | 60.9°) 63. 36.1 . 

Apr. 1—20 | 5} 54.9-51.2 | 1046.9 | 53.2 | 84.7 | 55.6 | 48.9 | 19:4 2.52)] ., 
4—24 | 5| 75.6-69.1 | 1079.4 | 72.6 | 76.9 | 55.6 | ee 
13—26 | 5; 76.8-68.3 | 1073.6 | 71.3 | 83.7] 65. <| 28.8] 18.1.11.59, | @ 

May 1—23 | 6} 63.5-58.8 | 1061.3 | 61.5 | 93.5 | 65.6 | 31.8 | 15.2 2.09 
3—28 | 6}. -78.6-74.7 | 1079.2 |.76.7 | 86.9 | 70.2 2 

June 3—27 | 5} 87.5-74,3 | 1098.8 | 80.2 | 88.9 | 76.5 | 48.1 | 18.5 2.60 
1—28 | 5} .86.7-75.3 | 1108.1 | 82. | 91.8 78. a 7 
5—15 | 5) + 62,9-60.7 | 1065. G17) 95.7) 69.6. | Sk.B4 20.8 2.53) J 2.16 

July 5—27 | 5; .70.9-65.9 | 1111.5 | 68.6 | 100.7 | 76.6 | 31.9 | 17.4 |1.83,) ~° 
10—24 | 5): 86.4-85,2 | 1135.8 | 86. 96.2-1 82.3 . 

Aug. 6—22 | 5) ‘®. -68.1 | 1143.8 | 70.4 | 106.74 77.2 | 27.5:|. 18.6 (2.18 
1—21 | 5} 86.3-76.5 | 1146.8 | 83. 92.3 | .79.4 

| Sept. 6—28 | 5) 65.6-58. | 1122.7 | 61.1 | 116.3} 68.1 | 2.12}21.12 
10—21 | 5) 84.6-80.9 | 1115.6 | 82.2 | 110.9 | 75.8 a9 
Oct. 12—31 | 5 ; 1112.4 | 60.7 | 110.8 | 52.6 Pa ia rahe + 9 
2—18 | 5 .2 4 1142. 76.9 | 105:24'59.5:| 39.1 |-16.2 12.41)) © 
| Nov. 1—25 | 5 . {1110.3 153.3 | 124.3 | 45.6 ae | 
4—23 | 5 9 {| 1162.5 | 70. | 131.9 | .53.7 | 42.5 | 16.7 12.54 
Dec. 9—30 | 5 449.6 | 1182.7 | 53.1 | 114.4 | 40. | ; 
6—27 | 5 a —62. | 1191.3 | 63.8 | 103. | 43.9 | 26/4} 10.7 gk 











The tables of eich these are abstracts, are not given, because of the 

» amount of detail to which it. would lead.. Questions in regard to the extent 

of the variations of temperature, or of scale reading contained in them, will 

be answered by referring,to the tables of the regular observations ‘for the 
months and years indicated i in the column of dates. 


2 


PREFACE. : xxi 
~The following is a general summary of the attempis to determine the cor- 
rection for temperatitre: : | 





P | ; ‘ ff: 

If} July 16, 1840...............) 3.1 | | Mean of seven observations made by cooling the mag- 

netometer bar, and observing the readings of the instru- | 

‘ment. Defective on account. of imperfect correction'} 

afforded by vibrations of a separate declinometer bar. 

ae Difference of temperature 429.3. 

IIL | February 22, 1841....... es] Ou@ Mean of highest and lowest temperatures observed in 
ioe. heating the magnetometer bar and observing the scale. 
Be) i Defective as before. Difference of temperature 549.3. . 

IV} January 15—22, 1842...) 1.5 Mean of eight results by comparing position of decli- 


‘16—23, 1842... nometer in a day when the Observatory was allowed to 
17—24, 1842... cool, with the position at the same hour the preceding 
February 19—26, 1842... and succeeding days with different, temperatures. De-: 
20—27, 1842...) fective from: failure of subsidiary horizontal force ap- 
21—28, 1842... paratus, and vibrations of declinometer. Difference of 


| temperature 10°.4 for each result. 
~ 1 | February to June1843...) 2.5 | Mean of thirty-five results by comparisons with subsi- 
; diary instruments, made twice each day. Difference of 


+e ieee 


ee, temperature 10°.1 for each result. ny 
July to December, 1843..| 2.28; Mean of fifty-nine results on the same plan. — Differ- 
° Pa ence of temperature 8°.6 for each result. 
January'to June, 1844.;.) 1.94) | Mean of forty-seven results on the same plan. Differ- 
! ence of temperature 9°.6 for each result. 
|<} July to December, 1844..).2.00) | Mean of sixty-four results’on the same ‘plan, — Differ- 
ence of temperature 7°.4 for each result. 




















These results occupy the rank of the numbers placed before them in refer- 
ence to the order of weight... It is, I think, a fair inference from them, that 
the correction for temperature has diminished, and that in the different years 


it might-be taken as follows: oe Ben 
1844, 2.0 Experiment gives 1.97 of greatest authority. 
1843, 2.3 a OU A 
1842, 2.6 Tad. 4) aay 160 Mb least authority, * 
1841. 2.9 ff *“ . 2.9 probably of medium authority. 
1840, 3.2 i «© 3.1 of medium authority. 


_ The mean of these is.2.6,-. A correction of 2.5 was used in the original re- 
duction of the observations while making, but I have preferred to substitute 
the coefficient, as just stated, in. the “different, years, in, the reductions now, 
given. ‘It would not be difficult. to assign. a physical reason why the co- 
efficient should thus change, but [give it now-as’ the general conclusion 
from the observations. If no weight whatever be attributed to any observa- 

tions but those of 1843 and 1844, which will probably. be found:as numerous 
and unexceptionable as have been devised for: obtaining .this correction, the 
results of 1840 and 1841 will be.the chief ones affected. by the uncertain cor- 


_, rection. ‘ These are the least valuable on all accounts, the first/being a broken 


year. and the second, one in which the observations were less developed than 
in the succeeding years. I see no special reason, however, for believing that 
the correction for temperature does: not approximate to the truth, even, in» 
1840 and 1841, as far as the assumption is admissible, that, the changes in the. 
magnetism of the bar. and the changes of temperature. are proportioned, and 
that the bar resumes the same. permanent magnetic condition in resuming 
the same temperature. ie we es: 
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ON THE CORRECTION FOR TEMPERATURE OF THE VER- 
TICAE FORCE “INSTRUMENT...” 


The correction for temperature of the Lloyd vertical force instracag was 
ascertained by the usual method, of vibrating the small bar when suspended 
horizontally, and when alternately heated and cooled artificially. A suitable 
box-was prepared for the purpose, having plate glass ends, the means of ob- 
serving the arc of vibration, of properly suspending the needle, of heating and 
cooling the needle. ‘The passage of the cross hairs in the needle over a me- 
ridian line traced on the bottom of the box, was noted with a chronometer. 
A thermometer was placed with its bulb near the axis of the needle. The are 
of vibration, at the beginning of the observations, was 5°, and that at the end 
1°, between which limits the bar made upwards of two hundred and fifty vi- 
brations. ‘The position of the horizontal force magnetometer of the Observatory 
was noted during the experiments. ‘The experiments were made in a building 
on the College premises, but not near the Observatory. It is not necessary to 
enter into further particulars relating to the mode of observing, in which the 
ordinary course of this kind of observation was Uk The results are 
given in the following table: | 


TABLE Pe ata 


os experiments to determine the correction te temperature of the Lloyd 
vertical force magnetometer. 














Time of ten | Tempera-| Hor. force Tempera- 
| oscillations. ture. jmag’r.in Obs.} ture. 
Date. 

Seconds. Fahr°. Scale. Fahr°, 
1841. 
February 9 87.950 due 1128.8 35.6 © 
os 87.900 41.0 1079.3 * 36.5 
ae 88.117 94.6 ae 36.1 























Reducing the first.and second observations to the horizontal intensity of the 
the third, making due allowance for the difference of temperature of the ho- 
rizontal force magnetometer in the different cases, the resulting number is 
87.990 for the time of vibration at 39°.1, and which is to be compared with 

ae 
88.117 at 94°. 6, hy the formula, g = a ee in which g is the correc: 
tion for 1° Fahrenheit, sought, ¢’ and ¢ are the temperatures; and ~ and 
* the corresponding times of vibration. Substituting the numbers in this for- 
mula the correction is found for 1° Fahrenheit, g = .000,051,822 which is 
equivalent to 3.1 divisions on the head of the micrometer screw attached to 
the instrument. 

‘The reflecting vertical force instrument was substituted for the other in 
January, 1841. ” Before | putting it in its place, observations were made for its 
correction for temperature by the deflections of a declinometer, but as already 
mentioned, the distance at which the bar was necessarily placed from the de- 
chinometer, to prevent any permanent change of magnetism, rendered the 
difference of deflections at different temperatures, too small to make the re- 





PREFACE. : XXiil 
sult satisfactory. The weight of the mirror, and of the parts uniting it to the 
axis, was too great to render the method of horizontal oscillations satisfactory 
without removing these fixtures, hence the next mode resorted to for obtain- 
ing the correction for temperature, was to compare the indications of a sub- 
sidiary instrument kept in a building where the temperature changed very 
slowly, with ‘those of the Observatory instrument, at different temperatures, 
the differences of temperature being rendered considerable on consecutive days. 
The subsidiary instrument was a small dipping needle mounted on a knife 
edge, which could be turned. It was rendered horizontal by weighting, and 
the knife edge was then turned into its proper position. ‘The needle was 
placed in a case to defend it from currents of air. ‘The indications of this in- 
strument proved very unsatisfactory, its position changing permanently. It 
was observed at intervals of about a week apart for two months. There were 
four cases in which but little change was shown by the subsidiary instrument 
on successive days, where the differences of temperature were considerable. 
These gave fourteen divisions nearly, forthe correction for one degree, of the 
magnetometer scale. . 

_ Subsequently an inclinometer, according to Professor Lloyd’s plan, was 
mounted as a subsidiary instrument, and observed twice each day, with the 
vertical force instrument of the Observatory. ‘These observations were com- 


menced in January, 1843, and were continued till the closing of the Obser- 


vatory with considerable regularity. ‘To obtain the conection from them, a 


plan similar to that for obtaining the correction for the horizontal force mag- — 


netometer was pursued. ‘The results will be found in the following table. 
TABLE 


Showing the correction for temperature of the vertical force magnetometer. 








Date. Corr. for; Means.  Suecess’e 
1° Fahr.|. Means. 
1843. 
February ......... at 1 | 
11.9. 
MGYOR voi. csies: 14.8 
} 33:..3- |. 1339 13.3 
April. 12.3. > 
% io 
Oe x 
? 13.8 Phen Guten 
June ics 14.5 | 14.3. | 13.8 
FUP Wess deine lo S 
13.2 
$f) 10.3. 
ad 19.4 
13.4 | 14.4 | 14.0 
AUgUSt ree eereeee 11.3 : 
: 10.8 ° 
_September........) 11.6 ||. ( 
: ; 10.9 
; 10.4 
14) 
15.6 
ae aah: 13.9 12.3 13.6, 
* SF“ October,......66...[ 913.7 
2 ; 9.9 
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Dap. ' |Corr. for| Means. |Success’e] ' 
19 F ahr. “i _ means. 





1843. 
: PIStODET..iccccsess>!) Ae 
a 13 
oe 9 
7 me 
° November........| 15 
10 
14 
; 13 
4 ll 
ae 

Bins 
; 14, 
! 3 13. 
. - 14 

‘December.........| 16 
‘ ‘ 17 

' 9. 
: see 
q ; 22 
; 13. 
13 

13. 
16. 
7 : : 
1l. 15:4 13.6 . } 


12.2 13.3 . 


(a Te am 
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_Indisc. mean..... 13706 














r= 


Probable error of peace eases .248 : 
: Probable error of single result.... 1.720 f 
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MODES OF OBSERVATION. 


The term day observations were made at the times directed: by the Com- 
| mittee of Physics of the Royal Society, in their report. and supplement. The 
” ordinary magnetic observations were made as nearly at the tinves directed by 
the Committee as the vibrations of the magnetometer bars would admit. 
The times of vibrations were so great as to” prevent entire conformity with 
their instructions, in reference to the order of observing the instruments, with- 
out the observation of one instrument interfering with that of another. Each 
observation entered in the abstracts is the mean of three readings at the times. 
T—t, T, and 7'+t, where 7’ represents the epoch at which the position of 
the magnet is required, and ¢ its time of vibration. In adding the three read- 


ings tovether to take the mean, the middle one is doubled and the sum di- 
vided by four. w 
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TIMES OF OBSERVATION. 


The ordinary magnetic observations, previous to October, 1843, were made 
every two hours, subsequently every hour. In 1840 and IS41, the times of” 
| observation were, for vertical force, two minutes and a half before, declina- 
et tion at the even Gottingen hours, and horizontal force two minutes and a half 
after. In 1842 the time of observation of the vertical force was two minutes. 
before, and of horizontal force two minutes after the even | Gottingen: hours, 
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the declination remaining the same as before: In the first three months of 
1843 only one observation was made each day. The hour was 20 h. Got- 
tingen time, the three instruments being observed as.in 1840 and 1841. — 
In April, 1843, a. change was made.in the time of observing the vertical force ; 
it was taken at four tinutes after the Gottingen hours ; the times of the de- 
clination and horizontal force were the same as in 1842. No further change 
was made in these observations up to the time of closing the Observatory. 

The observations on magnetic term days, previous to January, 1842, were 
made as follows : declination at intervals of five minutes, commencing at the 
even Goitingen hours, horizontal and vertical force at intervals of ten-min- - 
utes, commencing respectively at two and half and at seven and a half min- 
utes after the even hours. In 1842 and subsequently, the three instruments. 
were observed at intervals of six minutes, respectively, at the even hours, 
at two and at four minutes. after. 

In 1842 a series of observations was deunvened to determine more closely 
than ‘had previously been done, the times of maxima and minima of the 
three-instruments. The petiods selected for these observations were obtained 
from the curves of the preceding eighteen months. These periods were for 7 
the maxima of the: declination from 6h. 00m..to 7h. 54m., and from 18h. 00m. ) 
to 18h. 54m., for minima from 2h. 00m. to 3h. 54m., and from 13h. 00m. to 
13h. 54m. For the maxima of the horizontal force from 11h. 32m. to 
12h. 26m., and from 21h. 02m. to 22h. 56m.,and for minima from 1h. 02m. 
to 2h. 56m., and from 15h. 32m.:to 17h. 26m. For'the maximum of the | 
vertical, force from 22h. 04m. to 23h. 58m., and for the minimum from a 
12h. 34m. to 14h. 28m. The periods selected for the vertical force are those 
which include the maximumand minimum in 1840. The period 22h. 04m. 
to 23h. 58m. was that of the minimum in 1840. The period 12h. 34m. to 
14h. 28m. was that of the maximum. In 1842, when the observations for 
these phenomena were commenced, it was found that the period containing 
the maximum in 1840, indicated less force than that containing the ‘mini- 
mum, and vice versa; and to this cause may be assigned the names given to 
the observations. "The results of these observations, as shown upon plate M, 
do not give these phenomena. 
~ ‘The number of assistants at the Observatory was .not sufficient to make iad 
observations regularly on occasions of unusual readings of the magnetometers F 
until 1843. In1842 a few will be found cellected together. In 1840 and ©. 
1841 descriptions of several will be found,-which occurred on the magnetic | 
term days. See pages.61, 57, 263 and 266. In 1843 the force atthe Ob- 
servatory Was increased, and’ directions given to ‘observe, on all occasions of: | ) 
unusual readings, at term day intervals, Where the circumstances appeared : 
to make ‘it advisable, the ce (aie were made at each vibration of the 
magnets. When practicable observations were made at the same time With, , 
the subsidiary instruments in the College building, .for changes of declinas 
tion and horizontal force. The horizontal force instrument was a small bifi-" | 
lar, with.a needle nine and three-quarter inches in length, and its time of . 
vibration about ten seconds. Extremes of ares of vibration were noted for ) 
the position of the magnet. The inclinometer in the College building was 
made by-placing a cylinder of soft iron near a Gauss declinometer. _ The 
value of the scale of the subsidiary horizontal force, in terms of that of, the 

_ Observatory was, from February to December, 1843, 2.6.. The value of the 
scale of the inclingmeter was not determined. After 1843 these observations 
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in the College building were discontinued for want of sufficient force to at- 
tend to them. 

-'The times of the SP eerracona taken in ‘connection with Lieutenant Lefroy, 
R. A., and the Toronto Observatory, were those requested by Lieutenant 
Lefroy for his magnetic tour in the North American ” possessions of Great 
Britain. 

The time of observing the magnetic dip was once a week, at about 10h. 
A. M., Observatory time. 

The ordinary meteorological observations ¥ were made bi-hourly in 1840 and 
1841; after 1841, hourly. ;Previous to March, 1841, the time was just after 


the ordinary magnetic observations, or about six minutes after the even Got- 


tinger hours, and twenty-five after tHe even Observatory hours. During the 
remainder of 1841 they were taken at four minutes before the Gottingen hours 
and fifteen minutes after the Observatory hours. After 1841 the even 
Observatory hours, or nineteen minutes before the even Goitingen hours, 
was the time of observation. ‘The Daniell’s hygrometer was observed until _ 
1843 at 3h. and 9h. A. M., and at 3h. and 9h. P. M., Observatory time, 
On the magnetic and meteorological term days the meteorological obser- 
vations were made hourly at the even Gottingen us for the sake spi con- 
venience. ! 
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’ ORDINARY MAGNETIC. 














“Moy Jaye “we 


“NOY aye "spE “Wy 


‘Inoy roye “UZ, 


“Noy IayeR/"sHE “WZ 


‘Moy Iaye “wz 





“oy aye “sog “Wz 





*010,J [BIMOZTIOF] 





























“AIOVBAIISGO VY} 1B OPLU 19M STOTJLAIOSGO OY} YOTYA Je sow ussUT}}04 








? 
“AZojo10aj0 J pue soisAyg 
Jo eaxj1u0D Aq popuoeuuiodal sou], 


‘Ino0y om W ‘Imoy 2} 1V ‘Inoy 943 TVW _“Inoy 341 7W “mmoy 9y} 1¥ Inoy ey 1W ******* TOT BUTLIe] 
“INO Joye “Up | ANOY saojaq ‘spg "Wz | “MOY eosoq “WZ | “IMOY slojeq “sg “Wg | “Anoy qaqye ‘wp | ‘AnOY atojaq ‘sg “Wg |" 90107 [BonNI8A 
“PRT “Idag a0} = ee: ‘nani ieee ' 
a ee 00 : : ; 229 FS "0 Bey 
ooh linen ‘ygg 12 ep v aoug | —“APMOH A AE, snoy ussuINgs) WaAe oY} 3B ApINO}] 
"Spel “ounr |. ‘ ! ; “LPST ‘10q ~ “TPST ‘10q 
os epgt qudy | est ‘ren ower CPST |-uresoq of ‘opgt‘ounc| EPSE2°YV | anaoag on opgt ‘ounr 
3 e , -royoulojouse PY 














* 


Pa a 


PREFACE, XXVIII 


























TRIPLES. 
Times recommended by Com- Gottin : ee : 
; gen times at which the observations weré 
ited eas sics and Me- , made at the Observatory. : 
Magnetometer. 2 
June, 1840 to De- ; June, 1840 to De- April, 1843 to 
4 cember, 1841. After 1841. cember, 1841. 1842. June, 1845. 
Vertical Force....., 13h. 50m. - 13h. 50m. . | 13h. 52m. mae 
Declination......... 524 13h. 54m. 524 54 13h. 54m. 
Horizontal Force..|- 55 56 55 56 56 
Vertical Force..... 574 58 574 58 58 
Declination......... 14h..00m. 14h. 00m. 14h. 00m. 14h. 00m. 14h. 00m. 
Horizontal Force.. 024 02 * 024 02. 02 
Vertical Force..... 05 04 05 7 Sa 04 
Declination......... 074 06 074 06 06 
Horizontal Force.. 10 08 ¢ 10 08 08 
Vertical Force..... ~ 10 - _ 10 
ABR IRTE RTA EIS 























‘ ; ' TERM DAY MAGNETIC.. 





Times at Gottingen recommended by Com- | 
; {| mittee of Physics and Meteorology and used 
Magnetometer.- | at the Observatory. 





June 1840.to'Dec.1841,|. Afer“1844. 





5 / 


Declination........ ‘23h. 00m. 22h. 00m. 
Horizontal Force.. ‘ 024 02 
‘Declination «....... 05. 

Vertical Force....| 074 04 
Declination........ 10 06° 

. _| Horizontal Force.. 124. é eee = 

| ‘ Declination ........ ve - 

| Vertical Force.... 174 10 





Declination ........ ae . 12 
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ORGANIZATION OF THE OBSERVATORY. 


The first assistant was on duty from Sh. A. M. (Observatory time, civil 
reckoning) till 4 P. M. The remaining sixteen hours of the twenty-four 
were divided among four sets of sub-assistants. A great many means Were 
used to stimulate the young observers. Rewards were given to each observer 
who registered all his observations punctually during a month, and fines were 
imposed whenever observations were missed or taken late. When the ob- 
servations were made bi-hourly, the sub-assistant on duty marked his atten- 


‘dance upon a register invented by Mr. Solon W. Hall, and attached to the side 


of the clock of the anemometer. ‘This register was pricked through a hole 
in the side of the clock, and if it was not attended to at the time of the ob- 
servation, it fell below its place, and thus recorded the absence of the obser- 
ver. When the hourly observations commenced two assistants were placed 
on duty at the same time, at separate instruments, to be a mutual check. 
They reviewed the calculations made by the previous set of observers, and 
by each other. ‘The first assistant, on duty, reviewed the work of the night, 
saw that no manifestly wrong observations had been made, that the means 
had been correctly computed, instruments left in adjustment, observations 
recorded distinctly, &c. He also observed for time, and inserted the times of 
the observations in the record books for the succeeding night. Atthe end of 
the month, the books were handed to a person whose business,it was to make 
out the abstracts of them, and to compute the daily and hourly means of the 
ordinary observations. Here was another difficulty, as it was not possible 
to keep a competent person regularly for this purpose ; the only one, in fact, 
previous to April, 1843, who was found to do this work satisfactorily was 
Professor Chauvenet, who took charge of it fora year from June, 1840. ‘The 
abstracts were made out satisfactorily and with regularity at the Observatory, 
from April, 1843, to March, 1844, by Joseph S. Ruth, and from March, 1844, 
to June, 1845, by George Davidson. 'The duties, other than observing and 
computing, such as bringing water, making fires, cleaning lamps, keeping a 
supply of oil, &c., were divided among the sub-assistants. 


CLASSIFICATION OF THE OBSERVATIONS. 


From the commencement of the Observatory tiil the close of 1841, the 
observations were of the following classes: ordinary magnetic and triple, 
term day magnetic, ordinary meteorological, and meteorological on term 
days. In 1842 four classes were‘added to these, viz: extraordinary magnetic, 
(maxima and minima,) extraordinary magnetic, (on occasions of unusual 


_ readings of the magnetometers,) time of vibration of the magnetometer bars, 


and magneticdip. The meteorological observations on term days are not found, 
as a class, after 1841, as the ordinary observations were then made hourly, 
instead of bi-hourly as before. In 1843 the observations of the time of vi-. 
bration of the magnetometer bars were not continued, as the danger of dis- 
turbing their adjustments was found to be too great. The observations of the 


Magnetic dip were discontinued in July, 1844. In this year a series of obser- 


vations will be found intended to be taken in concert with Lieutenant Le- 
froy, R. A., and the Toronto Observatory. With the exception of this last 


class, the observations of 1844 and 1845 are similar in classification to those 
of 1843. 3 : 
® 
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EXAMINATION OF PRINTED OBSERVATIONS. 


_ Arrangement.— The observations of each year are placed together, and each 
elass by itself, according to the date. ‘The order of the classes is that in which 
they are spoken of in the “ Classification.” The four extra classes of 1842 follow 
the term day magnetic. That in connection with Lieutenant Lefroy pre- 
cedes that of the magnetic dip in 1843. ° The last page of each month of 
the ordinary magnetic, contains the triples. In all the magnetic observations. 
previous to 1843, with the exception of those on term day and those on oc- 
casions of unusual readings of the magnetometers, the three instruments are 
thus arranged, declination, vertical force, horizontal force... In the first quar- 
ter of 1843, the vertical force is first in order, subsequently, the arrangement 
is declination, horizontal force, vertical force. ‘This last.is the order in all 

_the term day magnetic and those on occasions of unusual readings. Follow- 
ing the observations of 1845, are the abstracts of the magnetic and meteoro- 
logical means. ‘I'hose of each year are. placed together in the following 
order: first, ordinary magnetic means; second, abstract of magnetic dip ; 
third, ordinary meteorological means. ‘The ordinary-means are divided into 
daily ; hourly ; quarierly, half yearly, and yearly at the different hours ; month- 
ly ; quarterly, half yearly, and yearly of the monthly means. 

_ Reduction of Observutions.— Ordinary Magnetic.—The times.at the Ob- 
servatory and at Gottingen are stated in the tables. The hours are counted from 
0 to 24 for the sake of convenience. The time iscivi! reckoning. 'The daily, 
hourly, and monthly means of the readings are made out upon the pages, and 
these are reduced in a separate column to 32° Fah. by the coefficients calculated 
in another part of this preface. The coefficient of temperature for the horizon- 
tal force is stated there to have decreased three-tenths of a division for each. 
degree Fahrenheit, yearly. It is considered in these reductions to have de- 
creased one-tenth in four months. ‘The temperatures were noted by ther- 
mometers made by Francis, of Philadelphia, placed within the boxes con- 
taining the magnetometers.: The scales were divided to half degrees, and 


read by verniers to tenths. Previous to July 20th, 1840, the declinometer- 


observed was a subsidiary one in the College building. The means of the 
readings are reduced to, those of the Observatory by subtracting 144.7 divi- 
sions at 628.8, taking into consideration the difference of the values of the: 


scales, that of one division of the subsidiary is equal to 20.7, and that of 


one division of the instrument in the Observatory is equal to 27’.3.. The 
Lloyd vertical force was first observed in the College building, and was re- 
moved to the Observatory on the 18th of July, 1840. ‘The means of the 
readings in the College building are reduced to the Observatory only in the 
abstracts of the means at the close of the observations. The horizontal 


force magnetometer remained in the Observatory, and requires no correction for 


these changes. Notices of temporary corrections that have been applied to the: 
readings of the three instruments from time to time, will be found through- 
out the work. ‘The readings were several times permanently changed by 
accidents. On these occasions observations were usually made immediately 
for the value of the change, to reduce the readings to one series. In the ab- 
stracts of the means at the close of the observations, all these changes are: 
- taken into consideration, and the means there reduced to one series, from the 
~ commencement of the observations till their close. In the body of the work 
these corrections have not all been applied. Notices of them will, however, 
- be found where they occur. The following is a statement of them and where: 


¥ 
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they have been applied. It was the intention, ‘at first, to reduce the ob- 
servations of each year to a series In the body of the work, and then reduce 
the years to one series in the abstracts of means. But some: changes were 
discovered after the publication commenced, which partially defeated the 
plan. After June, 1841, however, only one correction is to be ‘applied, 
which was caused on the 9th of August, 1843, by the suspension threads of 
the declinometer giving way. ‘The instrument was examined for torsion, in- 
-clination of mirror, &c., on the 24th, but no change could be discovered, 
‘The effect of torsion for 180° was only 17.1 divisions. The readings were, 
however, eighteen divisions below those before the 9th. On the 10th of Jan- 
uary, 1944, at 2h. , the suspension fibres of the declinometer were.broken by 
one of the observers A new suspension was adjusted at 17h. on ‘the 12th, 
‘The readings returned nearly to those prior to August 9th, 1843. A mean of 
the two changes has been applied in the body of the work to the means of the 
previous observations in 1844, and the means of the observations previous to 
the change, in the last six months of 1843, have been reduced to the standard of 
the interval. These then require to be increased 18.7 divisions to’be brought 
into the general series, which has been done in the abstracts of means. 
Previous to June, 1841, there were two changes in the declination. 
The first was on the 23 of November; 1840, when the ‘bar fell below 
its proper plane. When readjusted, the readings were 19.5 divisions 
below the former ones. This correction is not applied i in the body of the 
work, but is applied in the abstracts of means. 'The second was in January, 
1841, when the new vertical force instrument was introduced. The readings 
of the declinometer were thereby increased 112.8 divisions. This correction 
is applied to the first six months of 1841, to reduce the means to those of 1840, : 
after the 23d of November. 

On the 4th of September, 1841, it was observed that the declinometer had 
changed very little fortwo or three days. It was examined at 14h., i 
small spider, less in size than the head of a pin, was found between the rit 
below the stirrup. ‘The observer passed his. hand completely around t ; 
bar, but no attachment was discovered: The succeeding observations pre- 
sented the same appearance. : 

On the 29th of November, 1841, at 20h. an oil can and lamp feeder, not- 
withstanding the positive rules of the Observatory prohibiting the bringing 
of iron, &c., near the magnetometers, were found in the computing room, 
on the side nearest the declinometer. The instrument read 553.5. “After 
removing them the reading was 563.6. 

There were three permanent changes of the readings of the horizental 
forcé magnetometer, all during the first half year of 1841. ‘The first wa 
on the 6th of Iebruary at Oh. ‘The instrument was examined on the Sth at 
22h., and the wires found to be slightly disarranged. When re adjusted, the 
instrument did not returtr to its former readings. No account could be had - 
of any accident to it. ‘The correction to reduce the previous readings to 
subsequent ones was +116 divisions, which has been applied to the month of 
February. ‘The second was on February 22d at 6h., when the alidade of 
the instrument was moved. It was adjusted at 16h. "The correction to the 
interval. +-25.1 has been used only in the abstracts of means. At 22h., 
the instrument was disturbed. The correction to reduce, previous observa- 
tions to new standard was +92.8, which has been applied also only in the 
abstracts of means. ‘The third ‘was on the 2d of June, when the wires were 
accidentally struck, and the instrument disarranged. As the readings were 
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of declination. ‘The change of force, indicated by a change of reading in 
the Lloyd vertical force, has already been described. ~ . : 
Tn the general notes preceding the observations of each half year, will be 
found a description of the instruments, the values of their scales, the correc- 
tions used for temperature, &e. : os | 

In the ordinary magnetic and maxima and minima. observations, com- 
mencing with the latter in 1842, such lost observations as have been supplied, 
~ will-be found noted upon the pages where they occur. In the abstracts of 
means, a// the ordinary magnetic observations omitted in observing, have 
been supplied, with the exception of the whole days which were lost on the 
following occasions. In the declination observations, January 1st to 12th, - 
1841, when the instruments were rearranged, and January 11th, 1844, 
when the declinometer was disturbed. In the horizontal force observations, 
January Ist to 12th, 1841, when the. instruments were rearranged. In the 
vertical force observations, November 23d, i840, when the instrument was 
disturbed ; the month of January, 1841, when the reflecting vertical force 
was introduced, and May 22d to 3lst, 1841, when it was readjusted. 

In ‘computing the means of the maxima and minima observa:ions for 
the purpose of representing them in curves, where the greater portion of a set 
was not lost, all the omitted observations have been supplied. Where the 
greater portion of a set was lost, the remaining portion of that set has been 
left out in the means. ; 

The rule forsupplying used, where applicable, was to calculate the effect of. 
the observation immediately before, and of the one immediately after the omit- 
ted ones upon the means at their respective times, and to interpolate for the 
effects upon the means at the times of the lost observations. yee 

_ Meteorological.—T he Observatory times, civil reckoning, will be found up- 

on the pages, the hours being counted form 0 to 24 for convenience. The obser- 
_ vations of the barometer are reduced to 32° Fahrenheit, and corrected for capil- 

larity by the tables given in the report of the Committee of Physics and Meteor- 

ology of the Royal Society. The observations found in the column headed 
“ Dew Point, Fah.” in 1840 and 1841, were made with the Daniell’s hygrome- 
ter D is the temperature of the dew point, and A that of the air. Previous tu 21st 
of November, 1840, the temperature of the air is that given. by the thermometer 
attached to the hygrometer.. The heat of the observer’s lamp affecting this 
thermometer, in all the nighé observations after this date, the temperature of 
. the air recorded is that given by the Observatory standard: thermometer. In 
1842 these observations will be found at the bottom of the page, the observa- 
tion of the standard thermometer giving the temperature of the air. In 
1843 the new dew point instrument was introduced. .The elastic force of 
aqueous vapor, corresponding to the temperature of the wet-bulb thermome- 
ter, is taken from the table found in the Edinburg Encyclopedia, vol. xi. 
page 10. The formule used to calculate the quantities found in the columns 

eaded “Force of Vapor, ins.,’’ are from. the experiments of Dr. Apjohn, 
recorded in the Transactions of the Royal Irish Academy, vol xvii. pp. 275 
et seq.,and in the Proceedings, 1840. ‘The formula used when the tempera- 


ture of the wet bulb was above 32° was f’=.0114 oan when the 
temperature of the wet bulb was below 32° the formula used was /” =.01017 


=, 
(¢=?’) on 


, where frepresents the force of vapor at the temperattire of the dew 


point, f’ that at the temperature of the wet bulb, ¢and 7’ the temperatures of the 
II. Ng | 3 = 
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near the end of a scale that had been attached to the original one, it was 
thought best to rearrange the instrument sovas to bring It to about 500 the mid- 
dle of the scale, when the other instruments were out of the Observatory. ) 
The correction to reduce the position of June Ist, to that from June Ist to 
5th, is —213, and from that to the new position 687. The whole correction 
to the old readings was about —900 divisions. ‘This has been applied in the 
month of June, reducing the means.to both the old and new position of the 
magnetometer. 

The permanent changes of the readings indicating the vertical force were 
five in number. ‘The first was, when the Lloyd vertical force instrament was 
brought into the Observatory from the College building. By comparing the 
mean of the observations for ten days before the removal, with that for ten ‘days 
after, it was found that the reading 354. in the College building corresponded 
tothe reading 99.4 in the Observatory. Alsoan increase of one : division j in the 
College building corresponds to a decrease of one division in the Observatory, 
and to decrease of force. ‘This correction has not been applied in the body 
of the work, but like the others, it has been used in the abstracts of means. 
The second was on the the 29th-of October, 1840, at 1h. 57m., when the 
instrument was disturbed. The correction to the previous readings of 
+120.3 has been used only in the abstracts of means. ‘The third was on the 
23d of November, caused by the raising of the bar of ‘the declinometer. The 
correction —305.6 divisions to previous readings, has been applied only in 
the abstracts before spoken of. ‘The fourth was on the occasion of the new 
vertical force being, brought into the Observatory, in January, 1841. By a 
comparison made February 9th, 1841, it was found that the reading 87.4 of 
the old instrument in the College building, or its equivalent 366 in the Obser- 
vatory, corresponded to 535.1 of the new instrument. Also an increase of 
two divisions of the old instrument in the Observatory, corresponded to a de- 
crease of one division in the new. ‘This correction has been applied only in 
the abstracts of means. The fifth was on the 24th of May, when the bal- 
auce of the instrument, but not the sensibility, was altered. This was 
sendered necessary, by ‘the bar losing iis magnetism very rapidly, when 
first put up. The correction +529 to reduce the bar to the old position, has — 
been applied in the month of June.’ 

The full series of observations were discontinued at the end of 1842. One 
observation was, however, made each day on the three magnetometers, at 20h. 
60m. until April, 1843; when the full series was resumed. 

On the 15th of April, the adjustments of the instruments were examined. 
The horizontal and vertical force instruments were found to be in adjust-_ 
ment. The declinometer was out of level and position. The correction to 
reduce the reading to the true reading, was +-1.66. 

The term day, disturbance and triple observations have not been corrected 
for‘temperature, or for the various changes just described. The maxima and 
minima have been corrected for temperature. During these observations 
only one correction is to be applied for changes in the instruments. This is 
in the -declinometer, from August 9th, 1843, till January 10th, 1844, which 
has:already been described. ‘This correction has been applied to the means: 
of these observations in the month of January, 1844. In the curves represent- 
ing these observations, it has been applied to the whole interval. 

The words, as before, found occasionally in 1840, signifies that there has 
been no change in the instruments since the preceding month, 

Tncrease’of reading in the horizontal and reflecting vertical force instru- 
Ments, corresponds to decrease of force, and i in the declinometer, to decrease 
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«dry and wet bulb thermometers, and p the height of the barometer. The ther- 
mometers registering the temperature of the dew point were compared with 
‘the standard thermometer, and where there was a difference the reading has 
been corrected before entering it upon the abstracts. From June Ist, 1841, 
till the beginning of 1843, the direction of the wind wé&s registered in de- 
grees reckoning from the south as-zero, round through the west. Points of 
the compass.were used to register the direction of the wind during the other 
periods of the Observatory. ‘The means however are all made out in 
- points of the compass. ‘The force of wind is in pounds to the square 
foot. The force of light winds was imperfect. The snow guage, construct- 
ed as described in another part of this preface, was defective in its register. 
The total amount of snow fallen will be found noted upon the pages, from 
time to time, where it could be ascertained. | 
The extent of sky covered was recorded in eights until June, 1841, when 
it was changed to tenths. Howard’s nomenclature of clouds is used.. The 
direction from which the clouds were moving will be found noted. It was 
intended that the direction of the motion of their strata should be noted, 
but the time which this required interfered with the othe: observations, and in 
consequence, it will be found only occasionally. No.1 refers to the lowest 
. \stratum, and No. 3 to the highest. Some remarks upon the tornado of the 
16 << of August, 1843, are made upon page £68, The following abbrevia- 
/tions are used: Cu. for cumulus; Ci. for cirrus; S. for stratus; N. for nim- 
bus ; Ci-s, for cirro—stratus ; Ci—cu, for cirro-cumulus ; Cu-s, for cumulo-stra- 
tus; Fl. for rapidly moving clouds; C). for clear ; Cly. for cloudy ; Hor. for 
horizon ; Exc. for except. ) 
Abstracts of Means.—T hese contain the ordinary magnetic and meteorolo- 
gical observations, and those of the magnetic dip. The means of the ordinary 
_ observations consist of the daily; the hourly; the quarterly, half-yearly, and 
yearly at the different hours; the monthly and their quarterly, half-yearly, 
and yearly means. ‘The mean of each set of observations made for the 
magnetic dip, will here be found tabulated. The observations omitted in 
observing have been supplied by the rule already described. The 
Magnetic means are here reduced to one series, from the commence- 
‘ment of the observations till their close. A list of the corrections used in the 
reductions, a description of the instruments and of their results, the values of 
the scales of the magnetometers, the coefficients for the corrections for tem-— 
perature, a list of the times in which observations were made on occasions of 
unusual readings, &c. will be found in the general notes preceding the mag- 
netic and meteorological means in each year. "Sage : 
: | A. D. BACHE. 


| Nore.—To the list of principal subscribers, on page III, the names of 'T. Dunlap, N. Dunn, J. 
D. sale _P. Wetheril, H. Kuhn, G. M. Justice, and A. D. Bache should be added. 
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IMIR SUOMI AMD gs. Us cass ins wa sopgn.os cused x Hee a easloma for 
6. In note at bottom... A for .000,040 read .000,036.5 
8. Heading, Observatory, time, Penhnatiog.: ... for 2.12 read 8.12 
9. Monthly mean.. icuesencumie .-for 498.05 read 496.4 
liupmeat.,<. read Poe Ree 6 GROUND ENS esa eR CE SPEND 1830 read 1840 
19. Heading... A MMPELS HERPES E RARE 1 ROR RR ......for  Augsut read August 
20. 6th, mean.. for 809.9 read 812.4 
‘11th, mean.. sin « nin Aad Staal toon 9 4.05. 10h abaayarnasles WB MRAMIOR «co ME, CO 821.2 
6th, reduced f TT insta ce ah Nih «14d eels 6 Saleen ain kadae > si em for 662.1 read 664.6 
11th, reduced mean.. nikal « sethigcunhonndas+4.in sou Maea ee 685.5, read. 684.2 
18th, reduced Me 9 PEGE tbs awe an hliataeRCNNe is 682.7 read 677.7 
22d, reduced mean.. hata sites Seine <4 hon dale echt aA EE 758.6 read 740.0 
Q1. 15th at 14 h. » Nae m.. Kid dsaks Lkda~ é.pnian verdant amok. (ci). Oth eee 73.9 
11th, mean.. Pei cna is whith rcs pahanns for 74.3 read 748 
~ . 22d, mean.. for 74.2 read 80.0 
30: 29d, at 13 h. 57} in... LaVK adhe exarsswsdhi teas: +s taie MalON die me? kel, SOOO 51.1 
Mean at 13 h. 573 m.. LOE RE SOFAS HEE 285.8 read 289.6 
Reduced mean at 13 h. 1 BT m.. vex baa a 366.6 read 370.4 
22d, mean.. ihe ONL aoe Mala 16.6 read 25.9 
Monthly mean.. i ur iinads canss is sccnsts danelOY ed ae BORG 233.6 
a PICOG TENDON oi dsc. Oy «Ane Seabee Mapes. cs cccscceess ss for 107.4 read 116.7 
Reduced monthly mean.. seseeeeee fOr 319.88 read 320.2 
Insert_“ On the 29th at 1 ‘h. 57m. the vertical. force: ‘instrument was disturbed. A cor- 
rection of -120.3 divisions should be applied to all the succeeding observations of 
the year.” 
32. Reduced mean at. 0-h. 024 m.. es .for 751.8 read 753.0 
-- Reduced mean at sa bes Bev ahastegendeass |... tei dOr,, 109.4 read 755.0 
16th, reduced mean.. ain aos 730.4 read 735.9 
- Reduced monthly mean.. chee MMM! co otras dO 454.80 tead 755.2 
4 ae 34, 22d at nee h. 574 m.. ..for -51.1 read 51.1 
ee 35. Insei n the 23d the bat of. the. ‘deéliniometer had ‘fallen below its.proper plane. The 
sa ce between the old and new readings was. found to be 19. divisions, which 
be subtracted from the preceding observations of this year.” : 
36. innate On th re 23d the vertical force needle was altered by the bar of the declinome- 
ter being ra ed. A correction of +-305.6 divisions, should be applied to the suc- 
ceecing obsar aliens of ‘this 3 ee. ? 4 
38. Reduced mean at 18h. 02$m..... jest for 787.2 read 797.2 
51. Observatory. times, for 22 m., 9 2 m., mes: rehed 27 m., 37 m., &e. 
53. Note at bottom of page.. Re : renee >for 0 000.140 read 0.000.036.5 
56. Note at bottom of page:.. MRA oa das eese+-ese-for 0.000.040. read 0.000.036.5 
74, 8th line from top....... ws | .. for read 112.3 
3d.line from bottom erase first” “Ci-ou for cirro-eumulus. x 
77, Sth at 2 h. 25 mi, Clouds... Lilie... secceanenesersneeufor .Cu-ciread. Cua, Ci. 
82. 17th at 6 h. 25 m. clouds... for  Cu-ciread | Cu, Ci. 
131. 9th at.4 h. 25 m. dry chendoinetas. . for 65.1 read “554 
re Barometer, ob’s’d. h’g’t, millemitres oft the 20th, Oh. 35 m. for *758.65.read 758.68 
: 17 “ 


Page 


ERRATA IN PRINTED. PAGES, 


> Where tok, the Gottingen and Observatory. times are stated on the pages, the fymer is re- 


178 to. 184, For 


ferred. to in the pleding list. 


000,040 read _.000,036.5 








Third line, Got after magnetic “ and meteorological; “ and cancel last line. 
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XXXVIIL ERRATA. 
Page 186. 14th line from top.............cessccesscccersesecsseseeessseeee fOr .000.140 read .000.036.5 
mlat ine, front topes cc ccc eacscess Roa icucae teeta opted for +520 read +529 

2d line from SOs SEN uieer avn sere ieee ne eats Savane tenis for. .000,040 read 000,036.5 

Bottom linesis.. ccc Aled ein SSAct cies SU MMMONS ta koule ease R MERA s for .000.042 read .000,035 

DS When ad Gch CO) 29. ease da. tana catenin eases tenes et tac for 577.8 read , 578.4 

_ Reduced mean 6h. 00... george Or 465. read , 465.6 

191, For Reduced to 329 Fahr. read Redaced m means. 

192. Insert “ Increase of numbers corresponds to decrease of force.” 

194. Insert “ On the 6th at 0 h. 024 m.a great change in position of horizontal force noted. 
Instrument examined on February 8th at 22h. 494 m., wires found to have been 
slightly deranged. On rearranging, did not return to former readings. No account 
could be had of any accident to instrument. A correction of +116 divisions has 
been applied to previous observations on this page, in computing the means.” 

Insert also “ At 6h. 024m. on the 22d, alidade of instrument moved. Adjusted after 
the observation at 16h. 024m. A correction of +-25.1 should be applied to the ob- 
servations during the interval. At 22h. 024m. instrument disturbed. <A correction 
of +-92:8 divisions should be applied to the preceding observations of this year.” 

195. 25th, mean.. dated reset ur astine anew oeou meanee a IOE 30.4 read. 30.1 

212.. No:-of TE SEO TE eS ihied Wn aNiet Seas anda dm ee 112 read, 212 

oe Ley etre MMT, iat ert IIs argo ela aaa tea inane SRE. 575.6 read 567.3 

SOA eos si ved conse cstacucchas ORIN alekeckesaaelenes for 571.5 read 571.2 

26th, reduced mean............. Rs etertes Ra anode for 462.8réad. © 454.5 

Rediiced monthly MCA oo sarees taeatuiatiieectes soe IGE 458.7 read 458.4 

224. For corrected means read reduced means. 

235. Insert “On the 4th, observing that the instrument had changed very little during 
the last two days, it was examined at 14h. 00m. A small spider, less than the head 
of a pin, was found between the rings below the stirrup. The observer passed his 

_ hand completely around the needle, but no attachment could be discovered. The 

succeeding observations presented the same appearance as the preceding. 43 

247. Insert “On the 29th at 20h. 00 m., an oil can and lamp feeder were found in an adjoin- 
ing room on the side nearest the declinometer. The instrument then read 553.5. 

_ After removing them to opposite side of room the reading was 563.6.” - 

Sot ae LO. OO Witt eeavta at care yg canner a pase Ralsau for 588.2 read 558.2 
Mean,.AGa Obs OO Min: Serene Altace foes tee eae eeen for 559.4 read 558.2 
iterate BOO ie cca Pale cj hee Saa eee Gee for 588.6 read 538.6 
Meany .at 42 WeO0 nite ccsecns cache isecee ene enn 557.7 read 555.8 
Athy atk hi OO. eel rae ecaeent 5 vasaua wees OeMtentee ss for 265. read 565.0 
AT ea 00 sg ce er Re Sa aiee ete ieee sO smal meee ea for 563.9 read 59.7 
OTE, SNGAD raise saves dgcn vice os See MR ae cc ea a for 563.9 read 561.4 
Monthly. | A car: 2 aR for 556.3 read 556.1 

323 and 324. Under column of hour............6....00cseceeceesenfOF m.s. read. h. m. 

356 and 357. Under column of hour...:... Te LEE RTE CREE OT for mn. s. read h. m. 

380. Ist line from the top, for “a new spring was,” read “ new springs having been.” 

Ist and 2d lines from the top, for “ which decreased, 5 read “a satisfactory determina- 
tion was made of.” 

2d line froin the top, insert “ The observations recorded cannot, however, be depended 
upon until July, 1841.” 

382 to 407. Under column of hour......., Fearn Satie gk Her a for +00 m. read 15m. 

383 and 387. Under column of hour... ..for -m.s. read h. m. 

425. At 6h. 15 m. Obs’d. H. Mill. Barometer, insert 766. 30 

489. 18th, at 6 h. 00m. insert 561. 

6th, at 2h. 00 m.. danke us es Beige. Seen a 577.9 read ° 567.9 

Lith, at 2 hy O00: 3 vaste see eee MOE O16. ‘read . 577.0 

18th nt: 2 00° mii.c. ys ..9s snes ace ee eee 583.8 read , 597.9 

Oth WORD sis sive sede eA oe ee ee wae ae for 559.8 read | 559.0 

T8th, Mest... sso ce ees as eas for 566.6 read 567.8 

490. 21st, at 13 h. 58 m. insert 622.3 6 

Mean, at 13 h. 58 m. PAMEERATeT mney fue eg 664. read 662.4 

Reduced mean at 13 h. "58 Msvsessenernensesesn esse 195.8 read 197.0 

. 21st, reduced mean.. voc eciQicdell 0GUt ss tect ae 171.7 read 178.9 - 

491. 2ist, at 13 h. 58.m. “insert 61.2— i 

Mean at 13 h. 58 m.. ttiaghie see eee, 66.7. read= 66.5 

21st, mean.. saloon a opa ee hid et Ee "65.2 read 64.7 

498. 16th, at 2h. 02 t m.. mao re 552.6 read 652.6 

510. 9th, reduced mean.. sitet nooegs cep tt, 4 veers for 506.6 read 507.1 

15th, reduced WACAN HO es oles «ask as Mian $31.1 read 551.1 








ERRATA. XXXIX 

- Page 514. Reduced mean, at 13 h. 58 m:. ssbetdcces Meese, MOR ae ee 177.8 

Poa MEME PRUUCOG TOGA se ioco esac ss tnncansnss; s>mancebemmant geaes BO 188.1 read 182.7 

We IK. Mean at 13h, 58m. ..5.0¢2cc.-ce-e--cieeeseees Pec peta oe for, 69.1 read 69.2 
‘28th, at 23 h. 58 m. insert 78.1 ie , 

eat Ae De ee re ene Legh vec ates uke ete for 71.2 read 71.4 

28th, Pa tse Wises: a aD pep ....for 73.3 read 73.7 

520. Mean at 23 h. 58 m..,. Fae 8! <5) Oe ee ee 748.3 read 748.1 

522. ist, at 14 h. 02 m.. Bg aces cones aa chaahe eee er 610.1 read 670.1 

ee he WS. eS So oe. vc ace vs goat cheastans’ for 78.6 read 473.5 
Mean at 12 h. 02 m.. oh hs een ee 2 68.6 read 68.4 

534. Reduced mean at 23 h. ae m.. for 174.4 read 184.4 

536. 3ist, at 12 h. 02 m. insert 705. 0. 

- Reduced mean at 12 h. 02 m....... piso sin iee AE 8) | eeteess for 601.6 read, 602.2 
3ist, mean.. pel Bee oa se ee ot! SE FORGE 724.3 read 722.6 
31st, reduved n mean Ein sat natien Oho dhat enter teRer eh biak ceoiee for 616.1 read 615.5 

537. 31st at 12 h. 02 m. insert 68.7 
Mean at 12h. 02 m.. Fe Poy s 7 .for 72.1 read 71.9 
3ist, mean.. for 73.6 read YK 

539. Mean at 18 hk 00 n m.. Se lee ES BES TOW 558.2 read 557.7 

546. Reduced mean at 13 h: 58 x We cs Se SE ee, for 220.2 read 217.7 

547. Mean at 13 h. 58 m....... DOPE EEL! SOE CPs Bl ee Dy, he Ppl for «72.8 read 73.0 

ee en Te Bh. OF Whe ck ion ses cat for © OO, @read 696.0 

el RE Rae GE Bi Pe Co for 752.8 read 752.0 
Reduced mean at 12 h. 02 m.. Loeb se RE Sor 666.9 read 665.5 
Ath, at 22 h. 02 m... Hy Ait eee .for 725. read 727.5 
5th, mean MS oS RAY fod Oca ee eae fo so for 718.7 read 719.1 
mem ameed eames: Ne ee. for 631.5 read 631.9. 

i. Mean at 2h. 00 m.. for © 562.5 read 563.5 

558. Mean at 13 h. 58 m.. for 673.8 read 674.1 
Reduced mean at 13 h. 5ST m.. sect LO, SRE pe OF 268.8 read 267.8 
eemaced mean at 15h. '56 misc A TA! for 262.4 read 265.1 
Teeeeced mean at'23 bh. 56 Me ai for 259.3 read 258.3 
Per PRCUMOE TOU... oc... ccc kee Soc cencd ow eent Rep a ol for (255.3 read - 252.6 

559, 10th, at 13 h. 58 m. insert 66. 6 

. Mean at 13 h. 58 m.. WT GRA PARE 2 Pee ' 62. read 62.1 
10th, mean.. SOS Ee ‘ for 64.3 read 64.5 

560. Mean at 16 h. 02m... Br te Le ae 787:7 read 784.0 
Reduced mean at 16 h. 02 We ee EE A eS for 726. read 721.9 

561. 9th, at 16 h. 02 m. insert 61.7 

Mean at 16 h. 02 m.. tS, BE RS eet: fer 56. 7 read 56.9 

* 9th, mean.. Pee, QE OIE A ae, Rete for 61... read 61.1 

605. Mean ar 6h: ‘00 Ma cctocetnennnnntse 563.7 read 563.9 

606. 12th, at 7 h. 18 m.. sthirs ves wee tte ja for 472.8 read 572.8 

607. Mean at 18 h. 00 m.. LeNUR OR SRE ao ator 556.5 read 555.8 

608. 3d, at 2h. 00 m. insert. 555. 43 

. 4th, at 2h. 00 m. insert 563.4 sia 

5th; at 2.h. 00 m... SU voerusvaset e@aaccevasclty ame 561.9 read 565.4 
- 15th, at 2 h. 00m. Shans 572.2 ‘ : 

22d, at 2h. 00 m. insert 574.2 ‘ 

25th, at 2h. 00 m. insert B69: 8 , 

Mean at’? BOG mains. Wide. ccc... ‘RANA 4 a 568.5 read . 567.3 

614. 13th, thermometer at 14 h. 04 m... .for 68.7 read 67.8 
The thermometers at 14 ae 04 m: belong to 13 h. 58 m. where the corresponding reduc- 

tions are applied. . 

619. Reduced mean at 2 h. 02 muvc. cc cece cece eee eeceee ees fOF 482.5 read 482.1 
4th, thermometer at 2 h. 02 miu... cc eeeeee for © 65. read 65.6 
Mean of thermometer at 2 h. 02 m............0.0...0008-. fOr 62.4 read 62.6 

629. 28th, thermometer at 23 h. 58 -mis...ic... ccc. e eee eee for 72.8 read 73.8 

630. Reduced mean at 13 h. 10 m......c.ccec ee eeee es Save HEA for - 254. read 255.1 
Reduced mean at 13 h. 16 mici.ccce cece cveccceeeeece cesses OF 252.8 read 255.0 
Reduced mean at 13 h. 22 miv.siccvcccceccccceccseeeecrscees for 251.3 read 254.6 
Reduced mean at 13 h. 28 miveciceecceyecccceeseeeeeseees fOF  » 250. read 254.4 

‘631. Reduced mean at 13h. 34 mii. cece cece cc cecc eee for 248.2 read ° 953.6 
Mean of thermometer at 13 h. 34m....................0.. for 65. read 64.6 
Reduced mean at 13 h. 40 Mivoseneeessevereecescers ....for 249.1 read 253.6 
Reduced mean at 13 h. 46 m.u.....scsciceecccecvccseeeseeesssfOF 249.7 read 253.3 


ws ye a a 


xl 


Page 631. 


648, 


665. 


670. 
672. 


680. 
682. 


697. 
699. 


ERRATA. — 
Reduced meamat 13 h. 52. m............-.cecceeseenseorte tonite MOA read 253.2 
Redeced mean et 13 Woos Wi. ccudsaacsccsgesesiccsauns for 250.4, read 252.5: 
Reduced mean at 14 h. 04 m.. Kaul cata eel enee ee DT ‘249.6 read 250.4 
4th, thermometer at 14 h. 04 OPED MW entre ect ..for 77.6 read 717.3 
Mean of thermometer at 14 h. 04 m.. eeveteeesensesstfor 64.7 read 64.6 
Reduced mean at 14h. 10 m.. . for 249. read 249.5 


The thermometers at 14 h. 04 1 m. n. belong to 13 h. 58. m., where the. corresponding re- 
ductions are applied. 


Reduced mean: at: 13. AG tics: iscccccesed ceadebes cine OF 205.2 read - 204.9 
‘Redaeed menn-at 13 ly 52 ta eo ees ek HOR 204.8 read 204.3 
Reduced mea at-19 hy 58 ras ie. k ics ck acc swccssmeacscacsier 204.8 read 204.2 
Reduced meab-at 14 he Oda cciilathiac cme meer 204.7 read 203.9 
Reduced mean at 14h. 10 cea na ti ay 204.3 read 203.8: 
Reduced mean at 14h 28 m.... . for 203.4 read 203.8 


The thermometers at 14 h. 04 m. belong to ‘13 h. 58. m., where the corresponding re- 
ductions are applied 


Reduced mean. at 13 h. 46 m........ cc... csccc ec peoee cene enc OF 193.5 read 193.1 
Redaeed mears at: 43 ise 0 o.oo Be con vic seus oa cewek 193. read 192.5: 
heduped:- meéamat. 13 158 mins. iscsi aac or 192.5 read 191.9 
Reduced meaw at. 14 Ae 10 tassel cacy vaedveenedcemnlen 191.2 read 191.6 
dhebaced mean at. 14.22 iis as oki eeccaquicec Ol 191. read 191.6 
Reduced mean at 14 h. 28 m.... . for 190.5 read 190.9: 
The thermometers at 14 h. 04 m. 1. belong to 13h. 58 m., where the corresponding re- 
ductions are applied. 
OSth: ato a OP mre ee a ee ee ees for 562.5 read 563.5. 
Reduces mean at by. cee th iauc ce sccces tisk eae OE 521.7 read -<  §81.7 
Heduced mean: at 2a Ne 06 10.5.5 055.5 sshie as colcks psp 180. read 180.5. 
Reduced mean at. 13. .46- tc. coe chs in iav ccs oivcee pe 178.3 read 177.9 
Reduced mean at 13 h. 52 m..............; Rees 2 ifOF 178.8 read 178.2 
Redaced meen'at 13h 56 ose cscs oss kc hoe oe 178.7 read 177.8 
Reduced meanat 34 hi O42 mo. oe ccveie aan for 178.4 read 178.0 


The thermometers at 14 h. 04 m. belong to 13 h. 58.m., where the corresponding re- 
.ductions are applied. 

Reduced mean at 23 h. 58 m.. ; sara tenor 168. 7 read 169.0. 

The thermometers at 14 h. 04 m. 1. belong to 13 h. 58 m., where the corresponding re- 
ductions are applied. 


715 and 716. A correction of +10.0 should be applied to spdeice means. 


718. 
719. 


The thermometer at 14h. 04 m. belong to 13 h. 58 m., where the RegTesponding re- 
ductions are applied. 

A correction of -++-6.0 should be applied to the thermometers on the Ist. 

A correction of —0.7 should be applied to reduced means. 

A correction of +-0.3 should be applied to means of thermometer. 


Tee ME, ee lig O21 soc ctatoes 15s wise esta be onoes soon enfieteds 736.5 read 736.8 
732 and 733. A correction of +4-10.0 should be applied to reduced means. 
733. Reduced mean at 23 h. 58 m.. . .for 174.9 read 174.4 
735. The thermometers at 14h. 04 m. 1. belong. to 13 ‘h. 381 m. n., where the. corresponding reduc- 
tions are applied. | 
PoP LLG WE ae Dy Oe JV, ak oisdavivicren site tee eas Me 717.7 read 717.3 
144: Meaty 80:92 OO Wii acc 0 csc Sc onseous cere midi enen ani ceae for 569.6 read 569.2 
749. Mean of thermometer at 22 h. 34 minis... . for 76.8 read 76.5 
752. The thermometers at 14h. 04 m. - belong to 13 h. 58 m., where the corresponding 
reductions.are applied. 
hades CATE IE eB OW NY ins sian c oob ecnicseeea ds semen ts <) vel aeaa for 744.1-read 742.4 
Reduced mean at 22h. 50 mu.......csceseesseccesceeseee oo sfOF 636.9 read 635.0 
167.,.Redmeed meaniat 23 bh. SB om... 2... 0.00 cen ayy araysadeidooe for 236.3. read 236.8 
769. Reduced mean at 13 h. 46 m........cc..cceeseasesseeeeesseeefOr 221.5 read 220.0 
_-avegneed mean at- 13 bh, OF 10 ..k.;.<candvdsut 47 s7on qeoenceee 220.5 read 219.1 
Reduced. mean at 13 h. 58 m........0...00 bees esborsson ge aeaphOk 219.8 read 217.7 
Reduced mean at 14 h. Od m..............cseesbebe sole sds eetfOF-,. HbQs.,.read 216.8 
Reduced méamat 14 hh. 10 mus... ccc. cc seen simiies vale beheigen for 217.7 read 216.0: 
Reduced mean at 14 h. 16 ieoroessricih sre be gS 216.5 read 215.3. 
Reduced mean at 14 h. 22 m.. . for 215. read 214.4 


"The thermometers at 14 h. 04 m. . belong to 13 h. “b8m., where the corresponding re- 


7R. 
776. 


ductions are applied. 
Reduced mean at 22 h. 08 m..............ccgpsiesys adeeb ees fOF 
Reduced mean at 17 h, 26 m............. seven nid speodeetis ¢ nolOF 


681.8 read 680.8: 
683.4 read 686.4 


eee 


iy “ors 


*. tg 784. 
785. 


786. 


792. 


802. 


803. 


804. 


824. 


876. 


909. 
1166. 


1168. 
1171. 


1173. 


1176. 


ERRATA. xli 
Reduced mean at 23 h. 52 m.. idbissnoevvenelii eon 250.7 read . 250.4. 
Reduced mean at 23 h. 58 m.. . for 250:5 read 250.0 
A correction of +-.7 should be applied t to ‘the ‘reduned means. 
Reduced mean at 13 h. 34 m.. Seem we 260.6 read 261.3: 
Reduced mean at 13 h. 52 m.. sss-p0esestiovseniane 255.5 read 254.4 
Reduced mean at 13 h. 58 m.. eset ame . for 254.2 read 252.6 
Reduced mean at 14h. 04 m.. .. for . 253. read 252.5 


The thermometers at 14 h. 04 n m., ., belong to ‘13 h. ‘58m. where me corresponding re-. 
ductions are applied. 


Reduced mean at 16 h. 08 m...............cc.cececeee esses sfOF 714. read 715.3 
Reduced mean at. 16 h. 14 m...... 4.2.44, cecssaccdneeseones HOP 714.8 read 716.1 
Reducéd mean at 16 h. 20 mu... cccccccccuceccccescsecssecsfOF 714.5 read 715.8: 
Reduced mean’at 16 h. 26 m...... 20.5... ..c...ec0ssenccss +s HOF 714.4 read 715.7 
Reduced mean at 13 h. 04 m................ccceeeeseeesees s fOF 266.1 read 266.8 
Reduced mean at 13 h. 58 m.... . for 267.5 read 267.8: 


The thermometers at 14h. 04 m. n, belong to. 13 h ‘Guns: where the corresponding re- 
ductions are applied. 

Reduced mean at 11 h. 32 m.. vy fOr 710.1 read 

A correction of —6.0 should be applied. to thermemieters on 13th. 

A correction of —4.4 should be applied to reduced means. A 

A correction of —0.2 should be spplied to means of thermometers. 

Ath line from top... ...for northeast read southeast. 


706.7 


At 11 hours, einincted height of ber. "No oO. i i a ia 30.528 read 30.258. 
At 22 hours, corrected height of bar. No. 1.. ..»e.-for 30.434 read 30.334 
7th line from top, omit “ times of observation.” 
eas Ot OO bh. OF 200.5. 4. < oh cid quay ohne en ples ondandds trek <o for 557. read 554.3 
D7 the, tet AR Biv OD arden cae b:- dnb casin cnn asnesideisls th sieuilittibtds ai til for . 873.8:read 875.8 
Reduced mean at 20 h. 04.tni....ccesccseccesesseesweneeecees for 210.1 read 211.5- 
Mean at 22h. 04 m... desu ddbtele kid .3> sep pee elnar 757.7 read 762.9 
Reduced mean at 22 h. 04 n TA casabiogiin Ail jms daiind eeied for 216.4 read 221.6 
12th, mean.. aay « aneninanasraieendd dike ibid ampules dng 833.1 read 833.8: 
14th, mean.. i cic cace aks ihe anh aa aaa cael 770.5 read 777.0 
24th, Te ee nt ae eel 753.1 read 753.4 
NE IIE SNEED SED OTE DORI 701.6 read 704.9 
I MIN igs wy bbls a op baits KMsay on eNO IME NOE for 762. read 762.4. 
Bt AIRCUCECBRCAN, .,, « , 255)0. 0550 nneese- c4nimer eed <bosieben ley 245:9 read 246.6 
LAU TUMMCOCADEAN, |...» 0. i55k send sews sicenee deed siwiess raged 227.8 read 234.3. 
24th, reduced mean.............ce000: Ser enb hen debated daawan for 203.7 read 204.0: 
LE NEO CLT ETTORE! 206.2 read 209.5. 
Reduced ON is cscs vansocdesnnysenees for 231.4 read 232.4. 
17th, at 2h. 00 m.. gettirhlestnanndrewiensenanen iene 568. read 569.7 
18th, at 2h. 00 m... cdits Cidsadenn vont abeaumtabllues auehaenee 569.7 read 564.7 
Mean at 2h. 00 m.. ss seg acini Malad rin p-ip-d peep ocala: a sR 566.5 read. 566.7 
18th, mean.. ..for 565.1 read 564.7 


2197. 
1190. 


1191. 
1194. 


1195. 
1197. 


1208. 
1212. 
1265. 
1271. 
1277. 
1294. 


: Be 1295. 


In note at bottom ‘of page for Q h. 1941 m. x read ) h. Q14 m. 

4th line from top, insert, “The instrument, in 1844, returned to its former readiig. A 
-mean of the two changes 18.7 has been used to correct the previous saga of” 
this half-year.’, 

‘Subtract .7 from the means called “ New Position.” 


3d, at 2: h. 04 Bisetitshanessthrereceseeeyersennees reser rire cote 786.3 maid 787.3 
26th, at 8 h. 04m... Beeegeentttieesa terete ngertrosrrene nce 78.8 read 78.1 
10th, at 18 h. 00 m.. RN, eee 550.1 read 530.1 
Mean at 18 h. 00 m... ~ os senenre indy dead POR 532.3. read 532.1 
From hourly means subtract. 2 
From daily means, previous to 10th subtract .7. . . 
Mfonthiy mean.i...5.....:sscsesrapsapeserasees ocerndeahoabableds for 542.8 read 542.6 
In note‘at bottom of page........csccocsssverssess odes Ses butt for April read July 
ORES Se RE Re Oe ee a Nena: ater for 445.6 read 545.6 
Heading at 22h. 02 m. for 22 h. n P28 m. read 22 h. 02 m. ; 
At 3 h. 36 m.. a ys tnesees ape 663.8 read 563.8 
PEIN A Gk cass. «+ oroeces ap sind) ap an oh teak pec aariaha for 340.4 read 540.4. 
At 0 h. 42 m... oe oR AR DENS 33-0 oe.c ch Wek babe nies Reine 640.9 read 540.9 
‘Mean at 1 h. 50 m.. er ee re 874.7 
Reduced mean at 1 h. 50r Wiha ns op cp eeu oboe. ahi p vr vay Se 795.1 read. 791.1 
‘Mean at 2. h. 14 m.. ee Cee 876.7 read 872.7 
Reduced. mean at 2 h. re m.. ae ae 793. read 789.0 


xiii 


Page 1310. 
1323. 


1333. 
1349. 


1361. 
1369. 


1458. 
1484. 


1487. 


1488. 
1500. 
1534. 
1537. 
1538. 
1540. 
1635. 
1646. 
1663. 
1712. 
1739. 
1743. 


1768. 
1770. 
13818. 


1819. 


1820. 


1826. 
1840. 
1841. 
1844. 


4847. 
1848. 
1849. 


1850. 
1855. 
1870. 
1875. 
1876. 


ERRATA. 


Head of the page ‘for Jur une 26th read June 20th. 


Mean at 22 h. 44 m.. oF ., for 
Reduced mean at 22 a AA Congevces Ceres eks eee 
UE At i A Oia c 5 scshs Coote ai hoes ew ices for 
10th, at 3 h. 42 m. insert 566.7 
Mean tS We AO eh oesicsni in bass case ea aaa eeuet for 
AOth at SB. A iowa ese 04s tr oc ceee vicars ee for 
Nrea et 3b. A yarn eee ics ol nel eee for 
ALR eet GB, 3 MDS Sh cc POW RD GAN 4 ORE URS RREEING Re Onion SO ier Lt 92 2 for 
SOC e ed OT ec cces tan cad te ees ees for 
MGA At OOO Poth oss ics na eho een le ca domecee ae for 
Reduced mean: nt 2 hy SO Wisse oens seek. sxc ivcs sacteeh be for 
Heading for mimimum read minimum. 
Mean at 22 h. 58 m.. ; POTS 
Reduced mean at 22° i ce mM. S08 
Qd, at 23 h. 14 m.. a he s0%..f0r 
12th line FORE LOU ah vatensuiiel sei cocoate ender ate ta ae Ok 
Path line: trotn topsites secre cs cona ceenee pater cwetes eanke ee SOO 
ad 1h) TOM COP i a5 cece saivacc Scere ss eve cetnoce Suebeecadavea for 
aoth and 26th line from top......<s.kcscecei ns sooner eens eo.scfO8 
27th and 28th-line from nee, Divaraeras Me geeaur enters entas Caos for 
30th line from top... ne POP Ee rere Ry eRe ren ME IRS (. : 
PEE, So Ds 1G ite pe cre ccc aeusacon ois teenie rae Rome de eons for 
So HA UN » ARE. 1 Ewe MRE Cm tera heer ae a MO HRI SO AGAR IAS "5 
At 2h. 40 m.. si chOR 
At 8 h. 22 m.. tor 


869.6 read 
779.5 read 


563.6 read 


565. read 
545.8 read 
564.6 read 
573.4 read 


_ 866.1 read 


955.3 read 
846.5 read 


837.7 read 
176.2 read 
79.9 read 
11 read 

12 read 

15 read 

16 read 

17 read 

18 read 
353.2 read 
675. read 
561.1 read 
624.3 read 


Magnetic Intensity ; erase “ Intensity by 24 observations, 2.45.35.” 


July 20th ; erase “ ees by 24 observations, 20.00.10.” 
Magnetic Dip, Needle No. 3 

At 2 hours, corrected height of barometer........ 

At 11 hours, corrected height of barometer... 

At 8 hours, corrected height of barometer........ 

At 4 hours, hygrometer....:....icccesicecteccocstece 

At 1S Ours, ClORds:. F5<)e0oeice cats cnteice ees 

At-21 hours, force Of Vapor’.iis. i oiwes oowesdsss'cnge cesses vedas 

At 21 hours, calculated dew point..............6... 


At 3 hours, corrected height of barometer.. 
At 4 hours, observed d height 0 of barometer... 
3d line from top... 


oes ceeae for 


Mth tine. HOM TOD. <6. ccc is acess cadre deesssisaeasanonent 


25th, at 11 hours.. . 
From hourly means 3 subtract ta 


In ‘note at bottom of pages... c.cceccsesisseccdansss 
In note at bottom of page...,..0::s.csccccvsesesewessseussesue 


From hourly means, subtract .3 


From daily means, es to 11th, subtract 8. 


Monthly mean.. IR EIN es Rea for 
Reduced mean at 23 ‘h. 041 i EER ENE Se AERTS (35 g 
29th, at 14 h. 06 m...... ere pee ea Wal cccaner uieecs ook for 
30th, at 7h. sais ear Mes aled REED AONE Reena Oe 
6th, at 19 h. 02 m.. cokes Resey RCAC eo cc see TOL 
Mean at 19 h. 02 m.. ad dip hce Moestas wuseets cada s PEO 
Reduced mean at 19 h. 02 r 1 Popa ree Op Moe tne oeaereime  ee oy 
Oth Wea ns oe sheen sseee ena sho esas Po aclac ved ee ween for 


6th, reduced mean.. 


Reduced mean at 9 rs 04 n m.. Seiten cr oe ae 


30th, reduced mean. 


BOih 64 bo 8 anc oma aiacelsitsnserieninrsmaneieel 


Mean at:9 hi O48 Wicd. ries ccssileces ck echerev eae for 
Cth; at 27 bh. O4 Marrccarccccssacssssssvccnsveccreseapevagestaes for 
30th, mean.. ssa vokcedd sake Geren cceepeeneen anne 
For ‘April 17 ‘read April *17, 

Reduced mean at 22h. 04 m......ccccsassesesvvestesenceed. for 
Mean at 3h. 00m... ... for 
Mean at 17h. 02 m..” sevennemenns we enininnansss a 
Reduced mean at 17 he. 02 1 Sit cance seweossWebeawbers sve for 


88. read 


« ‘Ci-cu read 
612 read. 


64.7 read 


80.156 read 
761.00 read 


27” .2 read 


.000,040 read 


557.5 read 


++19.5 read . 


* 13th read 


558.3 read 
294.6 read 
561.4 read 
591.6 read 


1078.7 read 
1062.9 read 


998. read 


1059.4 read 
995.8 read | 


294.6 read 
311.1 read 
69.7 read 
67.2 read 
70.3 read 
64.2 read 


269.6 read 


546.9 read 


1096.5 read 
1016.7 read 


871.3 
781.2 
573.6 


565.5 
565.8 
565.4 
570.3 
869.1 
955.7 
846.1 


828.7 

177.2 

728 

12 

13 

16 

17 

18 
19. 

853.2 

875.0 

861.1 

642.3 


(Lloyd) with A end N for 719.51’ read 710, 51’.17, 
30.102 read 
30.399 read 
30.127 read 


30.002 
30.299 
30.027 
~ 98.0 
Ci, Cu, 
512 
59.3 
30.156 
760.00 
aT" 3 


.000,036.5 


560.4 


+18.7 
12th 


558.0 
295.7 
561.9 
592.1 
1068.7 
1062.5 





ERRATA. 7 xhiit: 
we 1877. Reduced mean at 21 h. 02 m........0....6. REG IEE for 998.8read | 999.4 
H 1890. Reduced mean at 21 h. 02 m.............ccc.ccceeseeeeeseee fOr 1021.3 read 1023.1 
Heéddced mean st?h Wg Gi, ... . veceacinnenevesesnenginessp for 1030.3 read 1029.3 

a meer Meaty at 2 bh. .O0 Wii ic iis co veks vc tenes cesses vcecce Bae ae for 549.2 read 548.8: 
+ 1901. Reduced mean at 21 h. 02 m..............0....ceeseee0-.e---f0F 1046.6 read 1045.6 
1912. Mean at 23 h. 02m. ...Wa.4..-....005.-- ditnwinnie aku for 1122.8 read 4123.2 
Reduced mean at 23 h. 02 m........ sh ss shores sinticgesicianancule maa for 1040.7 read 1041.1 
° 6th, at Lh. 02 m.. SoU Nbpess iv acess cpece ncealieein 1a moreee 1138.0 

1915. Reduced mean at 14 %. 04 ik : BSE Meee a SUES 337.5 read 332.2 . 

- 1917. 19th, at 14h. 04m.. ibe sad ak ban ews salcok Unis enslaseanraaaneee 71.5 read 71.8, 
ee NN OR TY. OS Wii hoes cave ev: anne sveveresvsedccccceeceseeentOh-.,, LIQ Q:read 1131.9 
1923. 30th, mean.. Bh R= De Rigaaatas ee 1116; read‘. -1114.7 
~ 30th, feduoed in NN aid iar b ciblbadadhndn uiabedar tua severs'e-vd for 1163.9 read 1162.6 

1926. Reduced mean at 13 h. 04 m..... ccc ccc ccc cceeec cess sseces sfOF 313.8 read 313.6 
Reduced mean at 14h. 04 mu... ccc. cee ccecceseceseceeess fOF 305.6 read 305.3 
3932. 9th, at 2h. 00 m........... bd kbup bdceekb cwceuhilla ey wy Oe 556. read 546.0 

1933. Reduced mean at 17 hk 021 m. Be ee eee 1089.7 read 1089.3. 
4949. Reduced mean at 23 -h.04.m........cccccccccesccdsccccccaces for 310.7 read 309.7 
I I GB BOI 6 cent iv vied vvinienvevtueesnvees' Sicha for 791.9 read 789.8 
NE Oh, hg eleies ov ko Sdecssnweorssenrspadecras senitORt 202K 7 read 1021.5 
1962. At 8h. 26 m.. sire eeseesaneeserssgeeinescereesersesees fT 1747.2 read 1047.2 
BET No Doiddedls ou bitte leds eneevacmacsasebeaceweess for 541.9 read. 541.0 


1995-2000. Subtract .3 from means. 
1995. In note at bottom of page............eccsesereeecereeeeeesese for 19.5 read  -+18.7 





2030. 30th, at 7h. 00 m. at PNR es eo he OEE ARENT) hy 591.6 read 592.1 
2045. 6th, at 14h. 28 m. bhestainminteysi. cidade Nadaiiicee iad dcouetens ae 69.6 read 70.1 
2047. 27th, at 7h. 00 m.. Ma ng” * 539.8 read 539.2. 
2051. 17th, at 13 h. 36 Sei a beckd tle Gee icc. wrnestSs 2 uk. ene a aaa 524.1 
I Ns ob scc o O A Wp hecesnndennncigens AOE 562. read 561.6 
PG: SNE ES PRONE MB iis diive se stepenidecenesynoyververnee AOE 537.2 read 537.8: 
en MY BEE, OPN ad. sec lea da ledncpyneiiccancnseeSdes ones SGD 825.7 read 825.0 
2116. 24th, at 6h. 12 m.. ui . for 555.2 read 553.2: 
2122. A correction of wad. 0 ‘should ‘be applied to reduced n means at 12h. 14m. and 12h. 20m. 
2137. 14th, at 3h. 30 m.. : dew séns nails 558.3 read 559.3 
2157. Mean of ihérniomhéter at 21 hi 021 Mi Ree for 71. read 71.9 
2171. Mean at 3h. 24 m.. tig ables Talo cue eae 551.7 read 549.4. 
mite: Son We seh, OF. 2 Ses cbc ecc de diene beens tweis cob tinh sdibwies for 836.1 read 836.4 
2194. Reduced mean at 2h. 44 m.. dilrncish WWlion dilitlins stdvces axes «kaa O Wee 1144.5 
2209. At 16h. 54 m.. i Soe ae el dia 562.2 read 552.2 
1S, ee WE Wd whi Cheb homlotet..:sciedssopdscccseice...s.-.-.af0t)> : O09 nead 57.2 oe 
2221. For March 30th read March 29th. 
Ms, ae PPA MAE EE, SON BC, y soo Siey deh cv daebdewddesesacrvesncenecsins for 1199Aread 1099.4 al 
: sh cles oa hee COREE ae eee. 0 ONS A ONE for +1126.4 read 1126.4 , 
See ENE OIE WPS vic dC cds Ne acccveedisatiadidevdccoavecenccesqusfO lt 505.2 read 805.2 7 
‘2269. At 21h. 28 m.. PMA RAN SUNN susa dedi we ede etiguiwciewen tt 778.2 read 768.2 . 
2275. At Th. 10 m.. icbelibdeih waacedeiesitas.obveen fORg: BOR Bead “199.3. J 
hy 9977. For December read ‘Joly. 
- 2285. April 2d, A end N, 8th observation of N. end needle.. for 72.20 read 72,28: 
Bo ET | ec for 71.03 read 72.03: 
2287. April 23d, dip SSE a for 719.57'.41 read 7109.55.75 
April 23d, dip by 24 observations:.........0.s000se0..se0e...for 719.53'.39 read | 71°.52'.56 . 
April 30th, dip with Bend N.................c..seeeeeeeeeeesfor 719.56'.54 read 719.51'.54 ia 
April 30th, dip by 24 observations..............se+++s-+.-sf0r 719.58'.56 read = 71°.56'.06 : 
' 2288: May 7th, dip with A end <i eGo NNR 719.57'.08 read 719.57'.17 
| May 7th, dip by 24 observations... wosedsceseddsieneessf0P719.55'.81 read .719°55'.85. 
May 14th, dip with B end S.........cccescecseeeeeeseseneess-for 719.59'.90 read 71°.59'.00 
2613. Head of page, for Declinatoin ‘read Declination... ; 
~ 2619. Mean at 14h. 04 m... vesdveseteosebblaes Veapeimes sale 714. read 715.1 
Reduced mean at 14 h. 04 kis scvsaeamaedsaetioc tech - 311.7 read 312.8: 
: moau, meanced mean at 23. h. O4 miis....cesicssskecccdescccscvces ..for 312.6 read 311.2 
. 2630. Mean at 14h. 04m... dveeepevsdlbieetinacccaaaonnane 633.5 read 634.4. 
: Reduced mean at 14 h. 04 Weissssccauiula ac ulae tack 327.1 read 328.0 
ame, tat GO OA... cccdirn.. neue for 764.9 read 784.9 
Mean BD BOOR in... .. ck... A A a, for 658.6 read 659.4 
Reduced mean at 20 h. 04. m........scseseecsesecsesce esses fOr 300.9 read 301.7 
nS erm So Gg 777.0 





-xliv 


Page 2631. 
2641. 


2645. 


2656. 
2657. 
2658. 


2659. 
2660. 


2666. 
2668. 
2669. 


2670. 


2671. 


2675. 


2682. 
-2691. 


*2693. 
/2695. 
2702. 
2704. 


2711. 
2717. 


~ 2748. 
“2775, 


2780. 
‘2788. 
2796. 
2801. 
“2802. 


ERRATA. 
Q0d THEM ICRN... . 6.6... os sccines ss cnces cam Dd OE for 303.8 read 304,6- 
Doda eer AS. O41... 0.5 seeder ages vis cs eds aceveaBthgeeb cide dd for: 492.8 read 492.0 
DOr EW OE iti oases Screvelca, som socsis ness vs odlbls BOR bes J for 482. read 484.1 
AMA: The OG Wis <x sees sdchese os cases piso fadeng eee for 750. read 698.0 
Aah G4 hie 04 I. scs os ste demssecenes pees eee: 2b for 698.9 read 696.9 
eae vat BB. Oa ios dco. ced ewan ss oki dawiicaa'ng tae aae for. 698.6 read 696.6 
29th at. d4 hi 1G-3.n........ axes Medics tensecscuctrens ). cde for 843.7 read 843.1 
31st, at 8h. 00 m.. ..for 538.5 read 508.9 
Heading Géttingen time, ‘for 10 h.00 m. read 19 h. 00 m. 
py ape ARC oa 1] Us 2 Reta agi nye es ACO a RRR AAP for 634.8 read — 534.8 
Sats ARG hel Oa ec, co ae segs tae ck eee for 532.6 read 531.3 
LMth, asd Olle OSs a5 5 io cagiewns ened dion sscseescuacsscden tO. Siena ae 1264.6 
TOrhr ager. Oa. asus sae tntrcracayew an csdsmacnes 03 for 1277.8 read 1279.8 
QBthy At Dike OD an: oon acc cacens bodys op pesca top so aes SOE) eee 1266.7 
NWeGie Bie Be OB oleae orc ee hc rence ae tek for 1247.1 read 1246.8 
Reduced mean at 21 h. 02 ma... occ. ccc ccc ccseeceesseeee OF ° 1188:9 read 1188.6 
MWR cee a OE itd aos oo nce sca occn dc cas onledna duced for 1248.8 read 1248.4 
Reduced’ mean at 22. h. 02 Mm... ccccncsesescsccesesecehOR: 2188.6 read: ©. 4188.2 
SRE ENS oc 5 vn > cae caus coca aern aoe aed baie for 1274.4 read 1274.0 
QBtl, reduced MOGGN........seceescsescaarccccccsssccecsssaccnrd Or, . GOR OLae 1203.4 
Oi cee, Ca” Tan (eae) «7 PaaS aie) A ERAN RCE Neri RBs 74.5 read 75.5 
Weim tt tip OG aa ai oe ea es es ae ae ees for 531.5 read 531.1 
et dee ELON EIT rrae hoaivsn te emcees ere Tr) ree for 529.7 read 519.7 
IWGma sae Ee OD acs oss bss sacen veyed oacckocnvea apes for 521.7 read §21.3 
SbHLE MIAMIUD A os es ods os foc bch ccdomrec a catch oodncee ac Spr corer ere for 529.4 read 529.0 
7th, at 12 h. 02 m... ie tas badlgide eo Ren de haincieTic skeet eee eee 1258.4 
Mean at 12h. 02 m.. Lasaich seq alalentind vnsenja.vcke Se SER ae te oly TORE 1275.5 
Reduced mean at 12 h. 021 1 Meee A ary cota RO Sar ¢° for 1208.6 read 1209.0 
10a Ot BOD. 02 Winns cacind icews nucee aearenassertonssceccseaep fi, sdeOaerean 1288.6 
PALS BE I RO So os eee naan as neotaneeseate for 1299.1 read 1299.1,2 m. late 
Reduced mean at 16 h. 02 m.. cesbhcahntiie tacit) eT ee 1235.9 
Mean at 17 h. 02 m.. Bi meee nae 1304.9 read 1304.7 
Reduced mean at 17 e 021 m.. 5S Ovienahdstenaciachee drtek °  beeeaweee 1234.0 
Mean at 21 h. 02 m... band Wad Es eens wae oxaoe HOR. ee 1287.7 
Reduced mean at 21 h. 02.1 Pinson coer a ees ea cheese nh iewees for 1212.1 read 1211.5 
Mean at 22 h. 02 m.. J Piste ch Stee beedde Raane mL, 1287.9 
Reduced mean at 22 h. 02 WA crea eens for 1209.9 read 1210.4 
Tat) HIB MGs pac aki oo Ra Se TEP nr ee for 1280.3 read _ 1280.7 
AWE TOAGCOR BIC, ooh sha ca ia cas aceae eee eaw liso see es for 1209.1 read 1209.5 
Mean at 22 h. 04. m.. Sees SS diana al ae 828.3 read 827.9 
Keduced mean at 22 h. 04 m.. ee eee pe 224.9 read 224.5 
At 5h. 20 m.. eo Ripa 7. oa eee” 1313.3 read 1213.3 
ac, DS UE cepa so excise ee ae ae Naas for 1166.3 read 1266.3 
PRUNE iE ies shia tok cca ee es it for 1164.5 read (1264.5 
Pat ART AB 20 aks oi og wach pvneucicaig sacha ca om aeieieleaaaaenes for . 1275.4 read 1276.4 
Feb AG Ba NEG: 210 i; viv assenmesanicaonninncnteshgeilineirtetaeaneten for 513.8 read 618.8 
At TO by. IO tits opiates csi se vsisne cane geet eee eee rts 2 for 598.8 read 597.8 
Mean at 7th. 30 wi...sssasu, usicscckd deaatiddes eetteadsa «ss. for 551.4 read . 531.4 
9th at 2 h..12 m,.. FRE | Pee EARN | IPO PS 25 506.4 read 516.4 
Mean at 2h. 12.m.. ie EE 533.1 read 533.5 
Heading of page, for "Maximum read Minimum. 
11th, at 14 h. 04 m... Wc ieee eet temic cs eee 742.8 read 732.8 
MWheaae Ot TA Fis Wb a oo. snc nso ccncaidcn Gsvresvimwessecmasdet for 715.5 read 715.1 
Reduced mean:at 14 h. 04 miei... .cs.2c esos onccos donee dsl 313.2 read 312.8 
L14les 38: 2Q AY OA mp. onic. cesinese bs mnnssacenoasacea sn Gatnigeeeceee 688. read 688.6 
14th St; 32 DY OD tr... nsocceaseccnccsencncsnnsnnsntiorssee Ue GOP Useeee TORE 1264.6 
Mean at 12h. 02 m........ondéwsscrersisccar nésoptosenssciies Oke! aenela teed 1232.7 
WWebwmt AG. OQ sc ccccscweceseccorsvcccrccoss scone patthGl tne ae wead 1279.8 
Mesn At 16 bh. OOcan.... nccecnncsessocecacencesoe conn anita dimen 521.7 read 521.3 
Mean at 2h. 02 m.. sasansececanegacantssadenei sede @hkeee4 read 1298.0 
14th at 13 h. 04 m.... Selec eek recmmccenmernmcees ea 852.7 read 851.7 
Reduced mean at 13 h. 40 n Wises snes orncnedapactte- ean 247.5 read 246.4 
Reduced mean at 13h. 46 m... sn tsansnctaeedh xii. 246.lread- - 245.2 
Reduced mean at 13h. 52m........... er rr 244.8 read 244.1 
Reduced mean at:13 b..58.10.....ccsssoccsereereseeeieeseetfOr> . 243.5 read: 243.0 
Reducedmean at:14.b: 04 mu. .ccnsnauerncennssassonoare-f0F 243.4 read | 242.0 
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2993. 


\ 


2998. 
3019. 


3028 


3033. 
eave T. 


3040. 
3042. 
3043. 


3044. 


3045. 


ERRATA. 


Reduced mean at 14h: 16m .. GALS sips ce 
Reduced mean at 14h: Rte icers TT eaeteavas for 
2d, phases of the moon insert’ C. 

8th, phases of the moon ‘insert’Q). 

15th, phases of the moon insert ‘}). 

23d, phases of the moon insert @. 

3Ist, phases of the moon insert 'C. 


EN a pap hd betes Snide oh talteh ie Rede al ee Aa ..for 
th November... Mega Pes Coat ck btu Fae cate tk, ee for 
d, barometer, reduced... tf am6h for 

At 6 h. 15 m., barometer; reduced’: faci h A Aid 2 deepal Sigh oh for 

At 10h. 15 _m., barometer; reduced.) ..0..0006.0.6 00.0.0 00.- for 

Barometer, teducadl: 10/h. 15 m., “Oet., Nov., and Dec.” for 

€th January... eksin Charis nandevecerte dish ..for 

7th January... oid ob fbi id Pees 
18th Tanwery...... as for 
10th December....... OPEN Ri ty ER a, Ts for 
3ist August...... BS iia bids ehnN aids GAG ELa bins <PEEION 

OTM OPER y 1 RL OS I. MOY i405 onc cccssccndenneee. shee for 

Horizontal force, 12 h. 02 m-.June...... 0.0.6... cece Beene for 

Riorimonias force, 16 he 02 m.. June in cs cics. occcs cose. ccs cace for 

Declination, 2 h., August... . for 

Declination, 18 h., September... for 


Declination, 2 h., (et ae TRIE ane OM DRT TREN! SUS Me ge ee for 


Vertical force, 93 Di BOs MOORE ced: pans ks dae eee 
Vertical force, 13 h. 58 m., October................. 20000602408 
Vertical force, 13 h. 58 m. December.................0.0005- for 
Vertical force, 15.h..58-m:, December.............06..50000 for 
Vertical force, 23 h. 58 m., December.................-.0555 for 
Horizontal force, 12h. 02 SR PARE iu. is ssncvsinbie's Hei for 
Horizontal force, 22 h. 02 m., October... e ..for 
Horizontal Sortie 16h. 02 m., Donaumber . RS TREE mi uaeensyo for 
Declination 2 h., “ Oct., Nov., and Dec.”...........e.00e08 for 


Vertical force, 13 h. 58 m., “April, May, and June.”.....for 
Vertical force, 23 h. 58 m., “ July, Aug., and Sept.”.....for 


Vertical force, 13h. 58 m., “Oct., Nov.,and Dec.”...... for 
Vertical force, 15 h. 58 m., “ Oct., Nov., and Dec.”...... for 
Vertical force, 23 h. 58 m., “ Oct., Nov., and Dec.”...... for 
Vertical force, 13 h. 58 m., “ Jan. to June.”..... .....00 for 
Vertical force, 13 h. 58 m., “J uly BR SIOOL 6.5, canes for 
’ Vertical force, 15h. 58 m., “July to Dec.”..............46 for 
Vertical forel, za h. 50 m., “ July to Dec.” ...<....... 000 1On 
Vertical Gree, £3 By D6 Wh, JB42 ei eased sk soc cecswsabents for 
WUPtiICR) SPO eG is, LOA ccc ecnc ds on... cerciene’ for 


3077. 


— 3083. 


3087. 
3089. 


3092. 


3128. 
3136. 
3138. 
3139. 


3141. 


‘Horizontal force, 16 h. 02 m., 


Horizontal force, 12 h. 02m. “ April, May, and June.”f..or 
Horizontal force, 16h. 02 m. “ April, May, and June.”..for 
“Oct., Nov., and Dec.”...for 


Horizontal force, 22 h. 02.m., “Oct., Nov., and. Dec.”...for 
Horizontal force, 12h. 02 m., “Jan. to SS for 
Horizontal force, 16h. 02 m., “ July to Dec.”...........+. for 
Horizontal foree, 22 h. 02 m., “ July to Dec.”..............for 
Horizontal force, 16 h. 02 m., 1842........... steep ephouutes for 
Horizontal force, 22 h. 02 m., 1842.. eee “ey 
Barometer, reduced;-23h., «July, Aug., ‘and “Sept.” aes for 
August previous to 10th subtract i 

POCA, BOD; AUQORO ccs seks ees dad ocdagy co we sanies for 
20h., “ July to December. DV Kia vob c ew URE RERDEA Gass oN'ss sues URE for 
* 20h. 1843.. PADUA Vek vse seep POUREbe Ny sobe4 aaneans een 
Declination, “August... me BE 
4th line from ‘the top. RESON GRRE 
2h, August... ; sec eeresstenateeneceneesns AO 
QI h. 02 m., ‘August... fsa a «cngebebeeeaes orcs bbe aeann me 
23h. 04 m., January... wee RE SN ES: for 
22h. 04m., May... PR ee 
+ wad July, Aug., and Sept.”, », WT eee 


for . 


' 243.6 read 
243°9 read - 


(242°8 read 


563.9 read 
563.9 read 
33.007 read 


* 99:971 read 


29:970 read 
29.946 read 
559.8 read 
568.1 read 
566.7 read 
254. read 
616.9 read 
179.2 read 
553.4 read 


575.5 read ’ 


564.5 read 
558.2 read 
562.5 read 
174.4 read 
230.2 read 
267.5 read 
262.4 read 
259.3 read 
602.6 read 
683.5 read 
725.5 read 
565.2 read 
183.8 read 
178.2 read 
246.8 read 
247.5 read 
248.7 read 
200.4 read 
221. read 
216.2 read 
213.4 read 
210.7 read 
207.3 read 
527.9 read 
551.3 read 
710.1 read 
697.8 read 
803.6 read 
672.7 read 
648.4 read 
598.4 read 
575.8 read 
29.799 read 


551. read 
554.2 read 


555.1 read. 


561.5 read 


.000,040 read 


549.2 read 
1046.6 read 
294.6 read 
269.6 read 
547.4 read 


xiv 


241:5 © 
241.1 
240.6 


559.7 
561.4 
30.007 
29.974 
29.978 
29.948 
959.0 
567.3 
567.8 
252.6 
616.0 
176.4 
554.1 
576.6 
564.9 
557.7 
563.5 
184.4 
217.7 
267.8 
265.1 
258.3 
602.2 
681.5 
721.9 
565.5 
182.9 

“ 2823.5 
246.0 
248.4 
248.4 
200.0 
220.6 
216.6 
214.9 
210.3 
208.0 
528.2 
551.7 
708.9 
697.1 
803.8 
672.1 
648.1 
598.0 
575.6 
29.979 


550.8 
552.3 
554.2 
561.3 


-000,036.5 
548.8 


1045.6 
295.7 
270.9 
547.2 


xlvi 


Page 3142. 
3143. 


3144. 


3157. 
3175. 


3192. 
3193. 


3197. 
3212. 


ERRATA, 
21h. 02 m., “ July, August, and Sept.”’.........0 sane seks for 1035.6 read 1035.3. 
21h. 02 m., ‘‘ July to December.”. seq mersa Gages ..for 1065.7 read 1065.5 
23 h. 04 m., “ Jan., Feb., and March.” UN tee ean calene ., for 289.9 read 290.3 
22h. 04m., “Apr., May, and June.”, eUlavoksbacemmeue 273.5 read 273.9 
23h. 04m.,“ Jan. to June.’’. Jy ecueek ee . efor 282.8 read 283.0 
Declination, January... secrecy pangs . for 558.3 read | 558.0 
Declination, “ Jan., F eb., ‘and “March.” a ca senses: = for 558.2 read 558.0 
Declination, “ Jan. ‘to Jone.” So cpemetncte ..for 7 554. read 553.9 
Sth. berometer; redGCed<<:c.. s- 5000 casaaneadsces nets cekGe ae for 3. .017 read 30.009 
UR PANG AG DOC on, ccnscaes oxcene case abun tsenanses osnete ss FOR 9.904 read «», 29.906 
ob Wey Sg AMRO ICE Cisvautcs sels av edcedevecksaw esses esas sesh ween read{ . 29.913 
21h., 1844... a peoasaensatoarsasousnssessnencervsvsstsscnss tin: 20-900 TEMG fam 29.938 
23 h. 04m., January sea ne UU ita Gee ancy) aren iter for 312.6read “" 3112 
Vertical farce, 23 h., 04.m., “ J an., Feb., and March”...for 308.2 read 307.8 
Vertical force, 23 h.,04 m., “ Jan. to June: pone ...for 274.2 read 274.0 
25th, barometer, reduced aa ercnuassuvessilewcate ciety for 29.848 read 29.348: 
“ Apr., May,and June,” barometer, reduced..............for 30.903 read 29.908- 
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_ >». NOTES. AND CORRECTIONS TO PLATES. 
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A, 


TF Where both the Gattingen and Observatory times are found 0 on n the tures’ the former is tes 








by NS cof Be ee i ferred to in this list. | ae 
a, Plate EVIE ‘These curves have been reduced to she denekd series by the. dorracttons found on 
vl be oa) aes ae pages 2978 and 2996. 
me > ye? ee bx. August 31st, barometer‘.. (Meee te 29.961 read 29.861 
SS Ieee * _ XL. December Ath, barometer. tals FS eT Na! ‘sais . -++-for 30.295 read 30.395 
a Pah AL ? Ses “December 26th, force of ceegehits ood deck teknikoa hor’. § 073 read,” Py ye 4 
=) pie > XID June; 6h. 6 m., barometer.. Listeesadeatyere dor < 29:878.read ' 29.884 
ke eis gh eae June, 14h..6 m., force of vapor. eae _ . 521 read ee 
a. St) Mee ther Jaily,, ‘Oh. 6 m.; barometer... Mga 5 sn fou 29935-read 29.929 
te ~ July, 2 h. 6 m.,barometer... mn 29.943 read 29.941 
ere gs CES Suly, 4h; 6m,, Mediietet, Xi.’ .: eran ....for © 29.974 read 29.948 
ha SE a Daly, 4 he 6 m., force of ae oe sh for 607 read. .616 
Ree eS i dee or 25° past the Gottingen hours, read 6', &c. Ceca 
AP Rk cp ’ For 5* past the Observatory hours, read 25", &c. 6) 
ts See XU For 25’ past the Géttingen hours, read 6’, Sia: Saar! Sed eae 
§ 1 Rey! _¥<" For 5’ past the Observatory hours, read 25), &ec. 
a . OXV. June 25th......: Mlk asthe Ae Suha dela ech lads ws 1 fon ig 570. read 568.7 : 
aes) lee + June 26th... JAA OUR R ULM tpe nn 515.7 read 567.2. 
is ' Cancel curve for. J anuary.. = 
‘aaa XVI. TROVOINDOU Mee: oes. ck ee Fypeeee for 563.9 ready = 559.7 
A Ves pm ebvernber 29th i... sock LO SRT deg FORY § 5:63.9, read. 561.4 
Re) = EVIE Pebmary isthe. for QO rendx. 497.4 
ae on) Bebruary 15th... ee seve for |)» 497.1 read> . 502.3 
OG 2. To reduce these c curves to the ‘general series s subtract 529, i a4 
i. “" XVII. July 22d... uohs case beuii. 8 avtadteale aOR 5 6204.9 read. §..<igl9.7 
haa Pe + _ .~ KIX. February jae Rett ce! One dace for 942.4 read 1058.4 - 
e0G5.. | iver? ebraary 2a; mn. “ee a ais for 921.6 read 1037.6 
BES hibe ©. (¢ February. ‘3d..... seeiceanenties nnn ROE for -912.4read — 10284 
2 Seek ¢ «ti: *) February 4th.. stones neyo. koe eetauifor: ©) 99.7 reads 1029.7 
1 eS At Sees Bebraary Sth.. | EMER. css. oh teat ET read 10985 
Oa ; oe » February 6th. fevteteesirenicnimneien sein eafOE 911.7 read © 1024.5 
vee fue - February 8th... steiteetieesenecentehaest teers wfor , 1041.2 read 1072.8 
pan St ‘bea se. February 22d... iid ISAM: Sean ..for . 1053.9 read 1035.5 
oc eS redo sineen: carves. to: ‘the, General. Beries, "subtract from January 691.2, from 
a es February. 807.2, and from the sop are Le — 
‘XXL. November, 10h. 00 m.. a erates ants. T.a0. for 589.4" read . 558.2 
- November, 12 h. OO ne. ce ae Sais fae 2 sor, «) 557.7 read 555.8 
XXII. February, at 11 h. Stain. geet . for. 486.3 read 489.04 
oes ae February, at 21h. a Sees ha gy read 462.0 
| December, at 23 h. 574 m:... fo i ‘1.4 read- 167.4 
rea 2 . To reduce the curves previous, to J raly,) « on ‘this plates t the pesicral series; sub= 
ae tract 559... re OS 
ee ee Hours at Géttinget..: em gS Daina dor 6 He ‘a m: vin 6h, 00m. 
Be. See ‘ .... Hours at Gottingen... sss .for4h.2hm.read° 4h.00m. | 
‘XXII. February, at.22.h. 024 wai deve aie. sa eee 1023.5 read. 1017.2 a 
cS . ' Febraary,.at 0°h:023 mite ac cidieaien -++eefor »1085..'tead - 1021.3 
k . NOL oo Febradry, at Qh, Wb mh otksn wile ala for 1040-2 tread 1026.9 
Jf yp &o obs (February, at 402d me ae x veiveaecivesee for, » 1029.8 tead 1017.9 
Rak To:reduce the curves of thie: Gree | six ‘oonths: t0' the. general series, subtract front. 
e ; ! wen we 2, from‘ February 793: “6 and from the four other curves #900. 
. ree % 





xl viii 
Plate XXIV. 
XXVIII. 
XXXI. 
XXXII. 


XXXIV. 


XXXV. 
XXXVI. 


XXXVII. 


XXXVIII. 
XXXIX. ° 


AL: 


XLI. 


XLII. 


| XLII. 
XLIV. 
XLVIL. 

LIV. 


Sahay A 18th.. .. for 566.6 read 5678 
» May 2d.. Ss eas Scan iaae a 558.7 read 562.9 
May Ph trap eae ead one naira ED for 561.7 read 563.2: ; 
At bottom of. plate, for “ force’’ read “ declination.” 
CTECIIMAN OG sc lve cov vapor cd coo wkawsNaecnphansytensey for 560.8 read 563.6 
At bottom of plate, for “ force” read “ declination.” pre 
TEGMEG Moos vioss 5 Cred Oacey ca Sadailda GO etaiwacakaees for 178.1 read 190.5. 
DABOME Ce RBS Seis cacntccdt ny ates cote nPacs ch canes e claaee ie 171.7 read — 179.4: 
5 SEC ci » CR ieee ga aR reper Og, REM pEMERY (6) 196.9 read 199.0 
April LO i edecsec eves aStvin ds pheds (8h ve UMMA TOS for 188.7 read 192:6 
PMN GEN ols 5 etek ciel sax C50 ctWakvie beree tama scans for 143.8 read 183.0 
May BO cee setvecacdis chances Olia. sedtes peta eeteees kOe 179.8 read. 168.6 
ADS Ot sce osh less esn'- ob cate decss cavcian se et sot 09 185.7 read® 182.2 
Oetober Sth. ic 65.5i 5s dee sacs ceden 5 bas 6 Weeas seth 206.4 read 213.1 
October Zethis si z.cch 0 Aipasda ctl s vs Cia tenttee es eas for’ . 232.4 read 236.4. 
1 Ye blr git LE 0 ine, eran a See NEB ERE ee CRUSE MARRS 255.3 read 252.6: 
December Ath... ..2..c0cceecqeoss ic ousaideataunebeiass for 255.8 read 258.5. 
December Poth. siiestcscincncatnaekeas Wie wet e an te for 268.1 read 265.4. 
PDT Lap thse Pgte ss A saci West Es 450s as eda to eanme tau for 531.1 read §51.1.-. 
PVM IE eli es ors gui eins sles a Coase Oa ae for . 485.5 read 492.7 
PONY EAMG ngs oc bccn whew eiabs Givens asteeuseihioue for | 643.7 read 652.6 
Jaly 9th. is.isis. for 595.6 read 601.3: 
December, at 2 he BOs 65 die 2545 wd Wee Gas for 562.5 read 563.5. 
At bottom of page, for “ force” read i declination.” Liiva 
Januaryyee hs: 58M... cseesesls erase OR .. for. 214.6read 219.4 
Februaryjlat 11 bh. 58.1... 10... ncecne nesnes osos) a deORintOD-o Seed 256.5. 
February, at 15h. 58 m............ ears vevesiesetor .” 240.9 read 244.1 
Betrvlary sat. 19h. 58 minced craesneniigg/nnesdas dOT 237.0 read 233.0 
ADril, at AO 2 GS mc. cages Lipécbdane so hegs yerhs AOE 171.1 read 176.8 
Pie WER Di. 58. aes. socredpysidoovencdby side becchse for 179.2 read ° 176.4: - 
4S AGT, ROMs OB. Tiss Rane inmesg adathec ese ese for 172.8 read 180.9: 
AMipust; et 23. i: FB ric hie: nsession lseee doeeee nc HOF 174.4 read ' 184.4 
Augustyat Dh. 6B mi. civceveceeesseicscetecesecesee fOF 195.5 read * 199.5». 
October, at 19h. SB ait Pn Blk oc cecles ccs nev enact for 220.2 read D177 
December ato) hy SB acs vices asses coven for 257.6 read ‘ 263. Oe 
December, at-15.b. 58.10.2250... ccsewecees oe for 262. 4 read e~ 265.1, 
June, after 8 h. 02 m., add 4.0. x th 
eee MG h.. 02 m.,....,....00pop0e0 ehxbdepes iis » for? > 588. 8 ea 593.6 
AMONG, OU AD b. Dino .neesYocans cpiteds jovincedehganes aber’: epee Tend 593.8 
Decémber at 16h. 02 DM. di hispid Mania GRU tee. read 721.9: 
February 9th, force of vapor... bale . for 198 read .098. 
March 7th, force of .vapor, insert 253, ; 
October 26th, thermometer .. ee ey svsen ss efor, . 56.2 read EBD: 
. December, at 19 h. 40 m., force of, ayer, ise Sas a 164 read. «166 


LIX. 


LXVI. 
LXXIV. 


nores, &C. TO PLATES. 


.182 


February 23d, force of ee cic aee .200 read 

October 28th, barometer.. sedans ...for 30.059 read 30.359 
October 20th, thermometer... csciscetsgeete dh «|. 46,8 rend, 47.5 
April, at 5h. 554 m., force of VApOt nserver .for .250 read 247 
May, at 23h. 554 m., barometer... yesseceeeefor | -29.802, read 29.808. 
May, at 23h. 554 in: force of yapor.. pt pias sge aud for .380 read .389 
June, at 17h. 554 m., force of vapor............... for 624 read .619 
June, at 19h. 554 m., force of vapor,..............- for 611 read .606 
June, at 21 h. 554 m., force of vapor................for .616 read .612 
June, at 23 h. 554 mz, force-of vapor................ for .624 read .628 


In note at bottom of plate before ‘‘ the Observatory hours,” insert “ 15’ past,” and 
for “ 20' before,” read “ 44! before.” 


July, at 13 h. 554 m., barometer,.,.....;+...,..s000 for . 29.922 read. . 29,998. 
July, at 15h. 554 m., ‘force Ol VE pOh eco eer trcese for .620 read 630 
July, at3h. 554 m., force OL WANOT 2: ong ort os for .006 read 080 


In note at bottom of plate, before “the Observatory hours,” insert “ 15! past,” 
and for “ 20’ before” read “ bam before.” 


Curve for August, previous to the’ 10th, subtract .7.. To reduce these curves to. 
the general series, add to curve for July 18.0,and to the others 18.7. 

To reduce the curves.of the six months, from July to December, to the general. 
‘series, add ‘to thatof July. 18.0, and to the others 18.7. 

At bottom of page, after “ force” insert ‘ or declination.” 

July, scale of force of wind for 9. 00, 8. 00,. &c., read 0.90, 0.80, &c. 


NOTES, &C.. TO PLATES. xlix 
Plate | LXXV. August, scale of force of wind for 6.40, 5, 60, &c., read 0.64; 0.56, &c. 
LXXIX. July, scale of forceof wind for 5.50, 5.00, hie, read 0. 55, 0. 50, &e. 
August, scale.of force ef wind for 5. 10, 4.80, &e., read 0.51, 0. A8, &e. 
LXXXI. Subtract from January, previous to lith, 8. 
LXXXVII. At bottom of page, for “ force” read “ declination.” 
LXXXIX. May, at 22.h. 04 m........ Biss ig ts (EG for 269.6 read 270.9 
CIL. May 10th; barometer....................s.ceesescees-s-f0r © 30266 read 30.356 
May 13th, baroiieter............ 22.08. ccclsdeecpen tase .for 30.085 read » 30.175 
Peay loth, bardmeter...:........ 20.6. .,csscccess saseses for 30.095 read 30.185 
May 22d, barometer............... for 30.237 read 30.327 
* May 23d, barometer... for 30.294 read 30.384 
May 24th, barometer... ...for 30.218 read 30.308 
May, from entire. curve of ‘barometer, subtract .090. 
CV. November, scale of barometer... : ..for 30.200 read 30.300 
November, scale of berometer..’.<. waetdrees(ecesas fOK SOch42 tead* 30.1723 
’ November-15th, barometer.....:...5...0...cescces --for 30.326 read 30.226 
November 19th, barometer.................cs.cceeeees for 30.281 read 30.181 
December, scale of thermometer... . for 29 read 24. 
; December 14th, observed dew point, insert 26. 6. 
CVII. April, for force of vapor read barometer. 
: April, for barometer read force of vapor. | 
CTX. The curve of force of wind was accidentally omitted in October. 
, CXVIL. ‘January 3ist, barometer... .:.... 20... ce... ecceeeemenenes for 30.123 read 30.023. 
ss January 4th, force of vapor insert .188 
January Ist, 2d, and 6th, omit observed dew points. 
CXVIII. March, 6th to 13th, iAelanive: force of wind subtract. 0.40. 
April 3d, Ge BE UN oe. ck cas bans $5.40 ncteducs for 3.59 read 2.59 
CXIX,..May 13th, force of wind..:.;............-ccpecesceones for 1.89 read 0.89 
'- June 16th and 17th, force of wind, insert 1.03 and 2.58. 
1. These curves are from observations taken’ in the College building. One divi- 
sion of the scale is equal to 0.'345, while in the Observatory it was 0.'453. 
Also for reduction to a series in 1840, subtract 144.7 from the reading 628.8. 
To reduce this to the general series add 93.3. 
9--3. Instrument in Observatory ; to reduce these curves to the general series add 
2 112.8. Previous to November, another correction of —19.5 should be applied. 
4—6. Subtract'691.2 to reduce to'the general series. 
7—9. To the curves of November and December 185.3 should be added. In 
May and June, Lloyd instrument was in College building, where increase 
of one division is equal to a decrease of one division in the Observatory, which 
is equal to an increase of one-half division in the newiinstrument in 1841. 
Also for reduction the reading 354., College building 99.4, Observatory 
=139.4, new instrument in June, 1841. These reductions would bring them 
into the ‘general series. 
89, In note at bottom of plate, for “ decrease of force” read “ increase of force.’* 
14. To reduce to the general series, subtract from January 691.2. 
To a to the general series, subtract from February and March 900. 
15. To reduce to the general series, subtract from April and May 900. 
18. To reduce to the general series, subtract from curves 529. 
, 19. To reduce to the general series, subtract from April and May 529. 
36. To reduce to the general series, add to August and September 18.7. 
37. To reduce to the general series, add to curves 18.7. 
A-Z. These curves have been drawn from the means reduced to the general series, 
and corrected for the omissions in observing. Those of the ordinary observations 
will be found in the abstracts of the means. The means of the maxima and — 
minima thus computed and reduced, it was not thought necessary to publish. 
A—C. The first quarter of 1843 has been computed from the mean of the observations 
taken at 20 h., by applying to it a correction obtained from a comparison of 
observations at 20 h., with the monthly means, in the other years. 
C. The mean of the month of January, 1841, is an arithmetical mean of that of 


December, 1840, and that of February, 1841. 


K. Insert ‘Hours at Observatory,” under lower line of figures representing the — 


M. 
‘¥ 


‘0: 


times of the observations. 

_ 2d Minimum, lower line of figures representing the times of the shedtvitions, 
for 13 h. 134 m. read 8 h. 134 m. 

Insert “ Hours at Observatory” under lower line of fignres stim the times 
of the observations. 

Heading, for June, 1843, read April, 1843, 

Heading, before “ Hourly” insert “ Bi-Hourly, and.” 
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ae War DeparRtTMENT, . 
sf February 10, 1845. 

Srr: In answer to a resolution of the Senate of the United States requir- 
ing the Secretary of War to communicate to the Senate “ the records of the 
magnetic observations made at the Observatory of the Girard College at Phil- 
adelphia, which are, or may be in the possession of the Department,” I 
transmit herewith a report of the Colonel of the Corps of ‘Topographical 
Engineers, containing all the papers required by the resolution. 


Very respectfully, your obedient servant, 
WM. WILKINS, 


Secretary of War. 


Hon. W. P. Manevum, 
President of the Senate. 





Bureau oF 'TopoGRAPHICAL ENGINEERS, 
Washington, February 10, 1845. 

Sir: A resolution of the Senate of the 4th instant, directs the Secretary 
of War “to communicate to the Senate the records of the magnetic observa- 
tions made at the Observatory of the Girard College at Philadelphia, which 
are, or may be in the possession of the Department.” 

In obedience to the resolution, I have the honor to transmit a copy ofa 
repoit” from Professor A. D. Bache, dated the 1st November, 1843, together 
with the records which accompanied it. These last are the originals, as it 

would not be possible to make copies of them in time for any action of the 
Senate during its present session. : 
An examination of these records will show that they consist entirely of 
- tabular statements, and of diagrams representing the curves of the magnetic 
forces, the printing and engraving of which will require great care and accu- 
racy ; it is therefore respectfully suggested, in case the honorable Senate 
should order the printing of these records, that this office should have autho- 
‘Tity to supervise the work. 
ae ‘will be perceived that the records do not go further back than the time 
‘when the War Department met the cost of making the observations, and also 
that no returns have been received since the report of Professor Bache, of 
Ist November, 1843. But as the observations commenced in 1840} were 
continued with brief intermissions until taken in hand by the United States 
in 1843, and as the records of these observations have been offered to the 
‘department, and also as there are records now daily expected of the observa- 
tions which have been continued under the department, it is respectfully re- 
_ commended that an order to print may cover the observations from 1840, up 
to April, 1845. 
It is also respectfully recommended that 200 copies may be allowed to 
"this office for distribution. 
Very respectfully, sir, your obedient servant, 
. J. J. ABERT, 
Col. Corps of Topographical Engineers. 










— Hon. Wo. WILKINs, 
=e... Secretary of War. ; 
st port. ¢ ontained a description of the instruments and observations. As these are des- 
preface, it is not thought necessary to print the report. 
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GENERAL NOTES. 





The times of observation are arranged according to civil reckoning at Philadelphia, the hours 
being written from 0 to 24, for convenience. The corresponding Géttingen time is written above 
the observatory time. 

The declination magnetometers are of Gauss’s pattern, and made by Meyerstein, of Géttingen. 
The unit of the scale of the subsidiary instrument is 20’.'7, and of the observatory instrument 27.3. 
The results with the subsidiary instrument are reduced to equivalent readings of the observatory 
declinometer. Increase of reading corresponds to decrease of declination. | 

The vertical force instrument is Lloyd’s pattern, and made by Robinson, of London. The change 
of force represented by each division of the micrometer screw is .000,016.5; this supposes the 
instrument to be in the observatory, but serves approximately for its position in the college building. 
The correction for temperature is 3.12 divisions for 1° Fahrenheit. Increase of reading while in 
the college building corresponds to decrease of force; when in the observatory, to increase of force. 

The horizontal force magnetometer is one of Gauss’s large bifilar instruments. The change of 
force for each division of the scale is .000,040 of the whole horizontal force. This supposes all the 
instruments in their place in the observatory, but is nearly correct under all the circumstances of 
observation. Increase of reading corresponds to decrease of force. The correction for temperature 
at the beginning of the year was 3.2 divisions for 1° Fahrenheit; at the beginning of 1841, 2.9 
divisions; and the corrections are applied accordingly. The thermometers of both the force instru- 
ments are divided to half degrees, and read to tenths. 

The three magnetometers were arranged according to the method of Professor Lloyd, so as to 
produce an equilibrium in the action upon the declinometer. 

The triple observations are uncorrected for temperature. When changes are made in the instru- 
ments, they are noted. The words as before indicate that no change has been made since the pre- 


ceding month. 
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The instruments are those previously described: in the notes prefixed to ordinary observations. 
Observations upon term days were commenced in 1839 with the declinometer only. On the term 
day of May, 1840, all the instruments were mounted, but the vertical force was not permanently 
adjusted. A remarkable aurora occurred, and, simultaneously, a great magnetic disturbance. I 
have therefore inserted the record of the observations, though, in reference to the vertical force, the 
value of the differences on the scale was not ascertained. 

The observations of the force\instruments are uncorrected for temperature. 
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‘GENERAL NOTES. 





The time in which the observations are recorded is according to the civil reckoning—the hours 
being, for convenience, carried forward to twenty-four. ‘The meteorological observations are taken 
just after the regular magnetic observations, which brings them to nearly twenty-five minutes after 
the even hours of observatory time, or about six minutes after the even hours of Gottingen time. 

The barometer is a cistern barometer, by Fortin, No. 8. The tube is about a quarter of an inch 
in diameter ; the scale of brass divided according to the metre and its subdivisions. It was found 
to stand, 0.487 millimetre higher than the standard barometer at the Paris observatory. The 
cistern is — feet above mean tide at the Schuylkill water works. The corrections used for capillarity. 
and temperature are from the report of the Committee of Physics of the Royal Society of London. 

The thermometers for the temperature of the air and for the evaporating point are by Greiner, 
of Berlin, forming Auguste’s psychrometer. They are divided on porcelain to half degrees. The 
scales are enclosed in exterior glass tubes. The bulbs are about four feet above the ground. The 
instruments are enclosed on the sides by wooden screens, with inclined slats, painted white. An 
exterior screen further serves to keep off direct and reflected heat. 

The force of vapor is calculated from Professor Apjohn’s watt and the table of the forge of 
vapor in the report of the Committee of Physics. 

The dew point is observed by Daniel’s hygrometer, made by Grenier of Berlin, and having a 
gilded band about the bulb, to receive the deposite of moisture. 

Saussure’s hygrometer, by Fortin, is for comparison. The scale, when first put up, marked less 
than 90° in air containing the maximum of vapor at about 70° Fahrenheit. : 

The direction and force of wind and the quantity of rain are taken from a self-registering wind 
and rain gauge, by Osler, of Birmingham, made by the inventor. The force of the wind is reck- 
oned in pounds to the square foot. ‘The omissions in these columns are from the uncertain action 
of the instrument when first put up. The extent of sky covered is given in eighths, by estimation. 
Howard’s nomenclature of clouds is used. The direction from which the clouds named are moving 
is stated. ’ 

The following abbreviations are used: Cl. for clear; Cly. for cloudy; Ci. for cirrus; Cu, for cu- 
mulus; Ci-cu. for cirro-cumulus; 8. for stratus; Ci-s. for cirro-stratus; Ci-cu. for cirro-cumulus; 
Cu-s. for cumulo-stratus; N. for nimbus; FJ. for flying or rapidly moving clouds; Hor. for hori- 
zon; Exe. for except. The points of the compass are marked by the usual abbreviations, 
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GENERAL NOTES. 





The instruments are the same, and the observations and corrections are made as already stated in 
the general notes to the ordinary meteorological observations. 

On the magnetic term days, the meteorological observations were taken at the Géttingen hours, 
nearly, so as to fall in their places conveniently, in reference to the term day magnetic observations. | 

On the meteorological term days, the observations were made at the observatory hours. 
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262.6 


MAGNETIC OBSERVA'TORY 


AT THE 


GIRARD COLLEGE, PHILADELPHIA, 





ORDINARY MAGNETIC AND TRIPLE OBSERVATIONS, 


FROM JANUARY TO JUNE, 1841. 


24 


GENERAL NOTES FOR THE HALF YEAR ENDING JUNE, 1841. 





In January of this year a reflecting vertical force magnetometer was introduced, in place of the Lloyd 
balance magnetometer. This required a new arrangement of the instruments. The horizontal force 
magnetometer was left in its place, and the position of the declination and vertical force instruments 
altered to suit the relative intensities of the three magnetic bars, which were determined anew, the 
three instruments being placed as before by Professor Lloyd’s problem. The declinometer readings 
came upon a different part of the scale; but it was ascertained, by careful experiments, that the in- 
strument was in equilibrium. 

The instruments, then, during this year were, the Gauss declinometer by Meyerstein, a reflect- — 
mg vertical force magnetometer devised by me, and made by Saxton, a Gauss horizontal force 
magnetometer. 

Thermometers by Francis, of Philadelphia, with verniers iaing to tenths of a degree, were 
placed in the boxes of the horizontal and vertical force instruments. 

The unit of the scale of the declinometer was 27.3. The unit of scale of the vertical force 
magnetometer was .000,033, and of the horizontal force instrument .000, 140, in parts of the total 
vertical and horizontal force, respectively. . 

The correction for temperature for the horizontal force instrument at the beginning of this year 
was 3.0, and at the end, 2.7 divisions of the scale for one degree of Fahrenheit. The correction 
for the vertical force was 13.5 divisions of its scale for one degree. 

The bar of the vertical force instrument lost its magnetism rapidly when first put up, and on the 
24th of May the balance of the instrument, but not the sensibility, was altered. The approximate 
correction to reduce the bar to the old position is 4-520 divisions. 

The time is reckoned as before; each observation entered is the mean of three readings of the 
scale. 


The obeeryations Baring the soba part of the month of J anuary are omitted, on account of the 

On the 2d of June the wires of the horizontal ‘ites magnetometer were struck accidentally, 
so as to disarrange the instrument; and as the readings were near the end of a subsidiary scale, 
which had been attached to the original one, it was thought best to rearrange the instrument, so as 
to bring it nearly to the middle division of the scale (500) when the other instruments were not 
in the observatory. The approximate correction to reduce the position of June Ist to that from 
June Ist to June 5th, is —213, and from that position to the new, —-687. The whole difference 
of reading between the old and new positions is 900 divisions of the scale, nearly. The unit of 
the scale was found to correspond to .000,038 of the whole force, so that .000,040 has been as- 
sumed for the whole year, the determination in May, 1840, having been .000,042. 
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MAGNETIC OBSERVATORY 


AT THE 


GIRARD COLLEGE, PHILADELPHIA, 





TERM DAY MAGNETIC OBSERVATIONS, 


FROM JANUARY TO JUNE, 1841. 


GENERAL NOTE. 


The condition pf the instruments has been described in the general notes to the ordinary obser- 
vations. 
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MAGNETIC OBSERVATORY 


GIRARD COLLEGE, PHILADELPHIA. 





ORDINARY METEOROLOGICAL OBSERVATIONS, 


FROM JANUARY TO JUNE, 1841. 


GENERAL NOTES. 


The instruments and their position, the times of observation, and the mode of observing, record- 
ing and correcting the results, are generally the same as Have already been stated in the notes pre- 
ceding the vbservations of June, 1840. 

In the column for the observed dew point, D. is the temperature of deposition, and A. that of the 
thermometer attached to the column of the hygrometer. © 

The register of light rains is imperfect, and that of snows defective. 

The changes in the form of recording the observations in the month of June are sufficiently 
explained by the titles at the head of the several columns. The direction of the wind is registered — 
in degrees, reckoning from the south as zero, round throwgh the west The directions of the 
motion of the three strata of clouds are noted in the same manner. No. 1 is intended to refer to the 
lowest stratum, and No. 3 to the highest. 

The indications of two different thermometers are registered in the column headed ‘‘ radiation.” 
One was covered with a flock of cotton, and exposed to the sky at night ; the other had a bulb of 
black glass, and was exposed to the sun. 
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MAGNETIC OBSERVATORY, 


AT THE 


GIRARD COLLEGE, PHILADELPHIA. 
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ORDINARY METEOROLOGICAL OBSERVATIONS, 


FROM JULY TO DECEMBER, 1841. 
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Ith, a new spring was put in the anemometer, for regulating the force of wind, which 
scale of motion of the pencil. ; 

ents, times of recording, and matters relating to the observations generally, are 

as before explained in the general notes. 

The height of the cistern of the barometer above mean tide at the Schuylkill water works, is 
2.3 feet. 
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MAGNETIC OBSERVATORY, 


AT THE 


GIRARD COLLEGE, PHILADELPHIA, 





ORDINARY MAGNETIC AND TRIPLE OBSERVATIONS, 


FROM JANUARY TO JUNE, 1842. 


GENERAL NOTES. 





The instruments were as during the previous six months. 

The correction for temperature of the vertical force instrument is 13.5 divisions for one degree of 
Fahrenheit, and of the horizontal force magnetometer from 2.7 to 2.6 divisions for one degree. 

In November, 1841, a stove was placed in the observing room, to keep the temperature more. 
nearly constant during the winter. The stove was of soapstone, the grate for burning anthracite; 
_the pipe and other accessories were of copper. The pipe passed to the south of the declinometer, 
and was hung by copper wire to the ceiling of the observatory, about six feet above the case of the 


declinometer. 
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ORDINARY MAGNETIC AND TRIPLE OBSERVATIONS, 
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MAGNETIC OBSERVATORY, 


AT THE 


GIRARD COLLEGE, PHILADELPHIA, 





EXTRAORDINARY MAGNETIC OBSERVATIONS. 
' MAXIMA AND MINIMA, 


FROM JANUARY TOJUNE, 1842. 


GENERAL NOTE. 





The observations of the preceding eighteen months having shown distinct periods of maximum 
and minimum in the declination, vertical and horizontal forces, respectively, an attempt was made 
to ascertain the times of maximum and minimum more closely, by observations at short intervals, 
at periods of the day including the above phenomena. The observations thus made are recorded in 


the following pages, under the titles of Maxima and Minima, whether they separately indicate or 
not the periods sought. 
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MAGNETIC OBSERVATORY 


AT THE 


GIRARD COLLEGE, PHILADELPHIA. 





EXTRAORDINARY MAGNETIC OBSERVATIONS, 


IN THE YEAR 1842. 


GENERAL NOTE. 





The force at the observatory was not sufficient to make observations regularly on the occasion of 
unusual] readings of the magnetometers. ‘The following observations were, however, made on 


some of the occasions during the year. 
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MAGNETIC OBSERVATORY, 


AT, THE 


GIRARD COLLEGE, PHILADELPHIA. 





OBSERVATIONS OF THE TIME OF VIBRATION OF THE 
MAGNETOMETER BARS. Pi 


a 


ae 


GENERAL NOTES. 


» 





It was intended that observations of the time of vibration of each of the magnetometer bars should 
be made once a month, and directions were given to that effect in the autumn of 1841. The few 
series of observations actually taken are recorded in the following table. 

The copper dampers were removed from the magnetometer during the observations, and the trouble 
and danger of disturbing the adjustments of the magnetometer, while handling the case of the in- 
strument, may serve to explain the discontinuance of the observations. 
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‘TIME OF VIBRATION OF THE MAGNETOMETER BARS. 






































DECLINOMBETER. VERTICAL FORCE MAG- | HORIZONTAL FORCE M AG 
NETOMBTER. NETOMETER. 
1841. min. 3 min. ° min a 
November 1...... 115 | 23.25 |66.1| 83 | 29.57|66.1| 48 | 46.30 | 66.3 
December }.......] 79 | 21.48 | 39. 48 | 30.79 | 39. 49 | 47.02 | 37.6 
1842, 
January 6........| 184 | 23.88 | 58.7 | 82 | 29.88 | 58.7 as : 
Pebrasty 9..55..| 140°75998..97 | 74.5 [0522] oes. | 47 | 47.49 | 71. 
February 10... ee : 102 | 28.06 | 55.9 i isa’ 
February 24...... Nee 106 | 28.59 | 66.6 pes 
Mead 8525, 122 | 23.94 | 75. 94 | 28.29/75. | 51 | 45.22] 73.2% 
March 10........ £14). 98.90 1 WSL EO es 
March 17........ AR 100-). M80) 065 RE yc : 
WIE SR aT eee ey 4 tiene ee 
Apel FS 110 | 23.94 | 72. | 108} 28.07| 72. | 40 | 47.65] 71. 
ay a) te eee Gee Be 100 | 27.941 69.6) .. | ..... 
APAESS Ae Es 100. hs MAIO OR. OE : 
Mey 6545. CE | SOS POR ES eB as: 
May 88... :. eee ae . 100:| 3%. 70°F 66515 PS 8: 
Tae Sere nce : 100 | 27.71 | 73. seen 
| CRI aes coor too) 98.044. 70. Fs fae. 
SR ee seer 106 fF SEO REE ee 
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MAGNETIC OBSERVATORY, 


AT THE 


GIRARD COLLEGE, PHILADELPHIA. 





OBSERVATIONS OF MAGNETIC DIP, 


FROM JANUARY TO DECEMBER, 1842. 


as 








GENERAL NOTE. 


-~ 


Observations of the magnetic dip were made once each week, with a dip circle of six inches 
diameter, by Robinson, of London, made in 1836. The needles used were Nos. | and 2, the 
poles of which were reversed in each set of observations. The ends of the needles are marked A 
and B. The place of observation was on a marble pier, about twenty feet from the northeast angle 
of the observatory. The time is observatory mean time. 
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325 - fara 
Janvany 4.} MAGNETIC DIP. [1842. 
2 | 2 oe es . 
we tae | cle) Berl 8 
ee 6s 3 53 as a & ‘ 
SE Se bE a8 ae ae E Remarks. 
mea ies | E" | etal eel 
! 3} 5 
m8) = Z Bh = a 
o / o fs ey ° z 
B | West | West | 71 50 | 71 42)| 71°46 36.5 | Time, 10h. A. M.; needle No. 1. 
72 04 72 02 72 03 aoe 
71 45 7143) 71 44 
Fast 71 32 71 36 71 34 
WP°I0 | 7112} 711 Taken on a tripod. 
ger TRIS 71 20: ) ATA Wind north, rather high. 
East | West | 72 34) #72 32} 72 33 Clear. 
| 7240 | 7238} 72 39 
72 35 72 34 72 34 
East 71 50 71 56 71°53 
71 50 | 7158} 71 54 Needle No. 1, with A end south, 
71 50 71 58 71 54 gives 71° 55’.2. © 
A | East | East 71 18 | 71 26} 71 22 
71 18 71 24 71 21 
71 20 71 26 71 23 
West 73 00 73 00 73 00 i, 
73 08 73 «10 73 09 2. 
72 55 72 62 | 72 58 Phe 
West | East FEO6 {TELE | TRF} 
71 10 71 18 71 14 Needle No. 1 gives— 
“| TEO8 ) 7116} 7111 With Aend north ...... 71° 56/.4 
West 72 06 72 10 72 08 With A end south...... 71 65.2 
72 10 72 12 72 121 a 
THE PTS 16. TID) ge Dip by 24 observations... 71 55.8 
Janvanry 11.] [1842. 
A | West | West | 71°40) 71 46} 71 43 33. | Time, 102. A. M.; needle No. 1. 
71 25 71 28 71 26 
71 20 ZL 2A. i TE 22 
East 71 45 71 50.; 71 47 
71 58 72 02 72 00 Taken on tripod, 8 feet west of th 
"} 258 | 72 00} 71 59 former place. . 
East | West | 71 55 | 72 05 | 72 00 . | Snowing. 
71 54 72 05 71 59 
71 58 71 58 71 58 
East 72 20 | 72 38] 72 29 é 
72 30} 7228) 72 29 Needle No. 1, with A end north, 
72 32; 72 28} 72 30 gives 71° 58’.6. 
B | East | East 72 15 72 «15 72 15 * 
72 05 72 05 72 05 wae 
7210 | 7215 | 72°12 3S 
West | 72 38 | “72 38 | 72 38 ws 
| 72:10 | 7212) 7211 
y 15 72 15 72 15 
West | East ‘71 02 71 05 71 03 
{oT 28) 71 32.) 71 30 Needle No. 1 gives— 
71 30°) 71 36. { 733 With A end north...... 71° 58.6 
West | 71.35 71 40 71 37 With A end south...... 7l 53.6 
71 35 71 40 71 37 3 icicles chant 
7142} 71 48 | 71 45 ; id by 24 observations... 71 56.1 
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Jawvary 18.} MAGNETIC DIP. [1842 . 
eq;/¢z |3 | % a 4 : 
S&|Se\/82) 54 | Se | se : Remarks 
SBi\S8/38) sk | sh | gz | £ 
ge; 2° (eel es) BS ee eye 
sain |= Z L = = 
eee ee) / ° : 
B| West | West | 7145 | 7148} 71 46 | 39. | Time, 10h. A. M.; needle No. 1. 
71 40 71 42 WEREN cox 
71 35 71 36 71 35 
East 71 42 | 7142) 71 42 Taken in the same place as on Janu- 
71 36 | 71 36 71 36 ary 4th. 
7140} 7142) 71 41 Clear and calm. 


East | West 72, 10 42 15 72 12 
| 71541 7200| 74.67 





; 7202 | 72 05| 7203|.... Res xd 
East 72 06.) 72 04 7% OB 4. wx 
72 20 72 20 | 72 20! .... |‘Needle No. 1, with A end south, 
7220 | 7220) 7220} .... | gives 71° 55’. 





A| East | East 72 20 72 16 72 18 
72 10 72 18 72 14 
72 08 72 14 72.11 
West 72 38 72 40 72 39 
72 18 72 18.| 72 18 
72 20 72 20 72 20 
West | East 71 43 71 45 71 44 


ce ee | 


~ 




















71 38 | 7140) 71 39) .... |. Needle No. 1 gives— 
71 40 71 42 7141 | .... | With A end north ...... 72° 00’.9 
West | 7148.) 7146] 71 47 | ...: | With A end south ...... 71 55 
71424 70 40 | (Fle48q -. 2.93 sence 
7140; 71 38 | 71 39 | .... | Dip by 24 observations... 71 58 
January 25.] [1842. 





A| West | West | 71 42] 71 40 71 41 | 31. | Time, 10h. A. M.; needle No. L. 
71 28 71 23 VASE. a uk - 

7148) 7144] 71 46 
East 71 38 7t 38 71 38 si 
71.50 |. 71 48 | 71 49| .... | Taken as on the 18th. 
71 35}. 71 238 | 71 31 | .... | Clear; brisk wind from north. 
East | West | 72 02 |. 72 06 72 04 ‘ a. 
72 04 72 10 72 07 
72 00 72 08 72 04 
East | 7219 | 7224] 722%) 4.0% 
72 22 | 72 28 | 72 25} .... | Needle No. 1, with A end north, 
7220, )+. 72 26 | 72.284. ws gives 71° 56’.3. 











B| East |East | 7210] 7215] 72 12 

™. 72 10 72 18 72 14 
"72 2% 72 28 12: 26 
West 72 22 72 26 72 24 
72 30 72 36 72 33 
72 26 72 30 72 28 
West | East 71 40 71 44 71 42 


71.44). 71 48| 71 46| |... |. Needle No. 1 gives— 


T1400) 91 AL | 1440-1 -) 5 | AVideA ond Borth ...... "71° 56/ 
West 71 50 V1 54 71-52 | .... | With A end south...... 72 O04 


71 48 | 7150] 71 49 ip i 7G 
71 44 a. W145 | .... | Dip by 24 observations... 72 00.3 
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Feprvary |.]} MAGNETIC DIP. [1842. 
© 5 © Se Set - j 
3 3 a@\ 6. pe Su 3 
2s! §4 S es  e oo 
as| S38 |] p38 7 fe 3.8 : Remarks. 
CS| a8 | "5 ae 8 se E 
Sor & - hy ye = S 3 8 eo © 
= ae 3 So ° to! om — 
BS) = Z D = = 
/ / ° / ° 
B | West | West | 71 45 | 71 40} 71 42) .... | Time, 102, A. M.; needle No. 1. 
71 44 71 50 71 47° 
71 50 | 71 46) 7! 48 Taken in the same place as on Janu- 
East 7140 > 7140] 71 40 ary 25th, on a marble pier. 
71 30 71 32 71 3 
71 30 71 30 71 30 
East | West | 72 20 | 72 22 72 21 Clear; wind west, moderate. 
‘Tha 72 12 72 14 72 13 
72 16 72 18 72 «17 
East 72 10 72 12 72 IL 
72 12 72 16 72 14 Needle No. 1, with A end south, 
72:10 | 7212} 72 11 gives 71° 57/.1 
A | East | East 72 14 72 18 72 16 
72 12 72°15 72 13- 
72 20 72 20 72 20 
West | 72 20 72 20 72 20 
72 10 72 10 72 10 
‘ 72 20 72 20 72 20 
West East 71 48 | 71 46). 71 47 
V14Rat th 40|. 71.41 Needle No. 1 gives— 
71 38 71 38 71 38: With A endnorth...... 72° 01/.9 
West | 71 55 71°52 | 7! 53. With A end south ...... Tl; SGA4 
72 04 72 02 72 03 ; —_ — 
11.424}. 7140 | 71.41 Dip by 24 observations... 71 59.5 
Feprvary 8.] [1842. 
A | West | West | 71 48) 71 48 | 71 48) 88. | Time, 10%. A. M.; needle No. 1}. 
71 36 | 71 36| 71 36 
71 40 71 40 71 40 
East 71 50 71 46 TE 4Be ic. 
71 52 71 50 71 51 
71 52 |. 7160) 71 51 Partially overcast. 
East | West | 72 18 72 18 72 18 Wind west-southwest, moderate. 
7212| 7214| 7213 
72 20 72 22 72 21 ; 
. East 72 34 72 34 72 34 
72 20 |. 72.22 72 21 Needle No. 1, with A end north, 
72 22} 7224 | 72 23 gives 72° 03’.6. 
B | East | East 71 58 | 71 658 | 71 58 
72 02 | 7206) 72 04 
72 02 72 04 72 U3 
West 72 26 72 26 72 26 
72 22 72.24 72 23 
72 18 72 18 72 18 
West | East Thi TRS Fila TEN 
71121) 71-16!) 71 14 Needle No. 1} gives— 
71 06 | 71.08) 71 07 With A endnorth ...... 72° 03.6 
West 72 06 72 08 72 07 With A end south ..2... 7. 65.1 
72 02) 72 04 72 03 
72.04) 72.08 | 72 06 Dip by 24 observations... 71 59.3 
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Fesrvary 15.], MAGNETIC DIP. [1842. 
es . ® Sins ies Ss - 

mele (4915. | = 34 | & 

af) fe 3 Ss Sis 65 : Remarks. 

SB ° 3 3 Ss 2 8 = © ss 5 

+ § as 5 F e 5 $£ a 

fe) B) = - D = a 

B | West| West| 72 d0| 72 6 % 60 | 25. | Time, 10k. A. M.; needle No. 1. 


72 00 72 00 | 25. 
71 58 71 58 TE BOOP ke oe 
71 56 71 58 71; OF 
East 71 24 71 26 TE SO sss 
71 14 Tits yt ie CO ee 
71-19 71 10 71 11 | .... | Cloudy; wind west, rather high. 
East | West} 72 22 72 25 7223 
72 22 72 24 72 23 
72 12 72 15 72 13 
East 72 02 71 58 712: OR UF) ss 
71 56 | 71 58 71 57 | .... | Needle No. 1, with A end south, 
Tl 664° 70 68 | TL OFT. ..4 gives 71° 53/.2. 











A | East | East 72 22 72 20 72 21 

| 72 18 72 18 72 18 
72 22 72 22 72 22 
West 72 15 72:15 72 15 
72 14 72 13 72 13 
72 13 72 13 72 13 
West | East 71 38 7l 40 71 39 


























7140 | 7142); 71 41} .... | Needle No. 1 gives—_ 
71 48 71 48 71 48 | .... | With A end north...... 71° 58’ 
West: 71 38 | 71 38/ 71 38 | .... | With A end south...... 71 53.2 
71 30 71 30 41 30%... a 
71 38} 7138 | 71 38 | .... | Dip by 24 observations... 71 55.6 
Fasrvary 22.] (1842. 





A | West! West; 71 40.| 71 42] 71 41 | 33. | Time, 10%. A. M.; needle No. 1. 
| 71441 71 46). 714852... 

| 71 40 | 71 40 | -71 46 
| East | 71 36] 7138] 71 37 
| 71 907 71 SS. 72 BIS 4S 
71 32 71°32 71 32] .... | Clear and calm. 
| West| 72 20 | 72 20] 72 20 Ae 
| 72 30 | 72 30| 72 90 
72°30 | 72 30 |- 72 30 
East | 72 25 | 7225} 72 26] %... 
72 30°|° 72 30 72 30 | .... | Needle No. 1, with A end north, 
72:24) 7224) 72 241 .... | gives 72° 02’. 











B | East | East 72 20 72 22 72 21 
72 20 72 22 72 2) 
72 20 72 22 72 21 
West | 71 48 7\ 50 71 49 
71 52 71 56 71 54 
71 48 71 46 71 47 
West | East 72 10 72 12 72 11 


71-52 | 71°66 | 71 54] .... |? Needle No. 1 gives— 


71 60} 71 50 71 50 | ....°| With A end north...... 72° O02 
West} 71 38] 71 40 71 39 | .... | With A end south...... 7l 56.7 
7135) 71 38 |..71 964.04 igen 























735 | 71 40 |. 71 37 | .... | Dip by 24 observations... 71 59.3 


a oe o 
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Marcu 1.] MAGNETIC DIP. (1842, 
mee (aoe PS eg ye 
i) RQ 3 , aS Lae] c e é ‘ 2 Fe 
ns = 5 3% os Sr 32 : Remarks. 
38 Sa iua| ss ad Pit =| 
28 3 r Se § % 3 ia o> & s 
4 8) 5, = Zz PD = am 
B| West | West | 71 38 | 7140] 71 49 | 47.5 | Time, 10h. A. M.; needle No. 1. 
71 38 71 40 71 39 
71 30 71 32 71 31 
East 71 28 | 71 30) 71 29 
71 32 71 34 71 33 , 
7148; 71 32 | 71 40 Cloudy; wind southeast, light. 
East | West | 71 40] 7140)! 71 40 
71 46 71 48 71 47 
" 71 38 71 38 71 38 
East 72 20 72 22 72 21 
72 30 72 30 72 30 Needle No. 1, with A end south, 
72 26 72 28 72 27 gives 71° 497.5. 
A| East | East 72 20 72 22 72 21 
72 38 72 38 72 38 
72 43 72 45 72 44 
West | 7222} 72 24 | 72 23 
72 24 72 26 72 25 
72 30 72 30 72 30 
West | East 71 40 71 40 71 40 
71 23) 71:25 |. 71 24 Needle No. 1 gives— 
71 22 71 24 71 23 With A end north ...... 72° 08’. 1 
West | 72 00 | 72 02} 72 Ol With A end south ...... 71 49.5 
71 58 72 00 71 59 rs 
~%2 08 | 7210 | 72 09 Dip by 24 observations... 71 58.8 
Marcu 8. ] [1842. 
A‘ West | West! 71 58 | 72 00)| 71 59 | 37.5 | Time 10h. A. M.; needle No. 1. 
71 56 71 58 OE BFS 
71 58 72 00 71 59 
East |. 71 32 71 34 71 33 
7l 34 7l 36 71 35 
7138; 71 38) 71 38 Ciear; wind northwest, light. 
East | West | 72 20 | 72 22 | 72 21 
. 72 28 72 28 72 28 
72 27 72 25 72 26 
East 72 24 72 22 72 23 , 
72 20 |° 72 22 | 72 QI Needle No. 1, with A end north, 
72 16 72 16 72 16 gives 72° 04’.6. 
B| East | East 72 05 72 05 72 05 
72 22 72 22 72 22 
72 08 72 08 72 08 
West 72 20 72 20 72 20 x 
72 06 72 06 72 QG5F Ss. 
72 16 72 14 72 «15 
West | East 71 28 | 71 30} .71 29 
71 20| ‘71 24} 71 22 Needle No. 1 gives— 
qr? 71 20 | 71°18 With A end north ...... 72° 04’6. 
West | 71 42} 7140) 71 41 With A endsouth...... 71 Gl 
71 38 71 38 71 38 PP eect na 
71:28) 7128) 71 28 Dip by 24 observations... 71 57.8 
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Manca 15.] MAGNETIC DIP. [1842. 
ar - ers Ses bh a 
Sif jas} 5. | oo | Seah 
FE HE l oe. gs Ss ce “ Remarks. 
ea|Se/2") 32 | 32 | 8 [ck ‘. | 
7S aS : 
eee ee B = B 
oy eo ptt wats ° : 
B | West | West | 7145 | 7148 | 71 46 | 43. | Time, 10h, A. M.; needle No. 1. 
7l 48 71 50 71 4@] 5s... 
71 46 71 48 71 47 





East 71 20 71 26 71 23 


71.28 71 30 71 29 ay Clear and calm. 
East | West 72 14 72 18 72 16 


72 00 72 00 7a tee) be. ‘ 

East 72 10 72 10 14 1UBtex... 
72 08 | 7208 | 72 08 | .... | Needle No. 1, with A end south, 
72 08 72 08 TR OB EX... gives 71° 52/.7. 


























A | East | East 72 26 72-26 72 26 


West | 72 22 72 25 72 23 


West | East 71 48 71 50 71 49 

















71 50 $h62 | V1 Sao] ki. Needle No. I gives— 
71 50 71 50 71 50| .... | With A endnorth ...... 72° 07'.5 
West | 71 56.) 7158] 71 57| .... | With A endsouth ...... 71 52.7 
72 00 72 00 72 0@G i>... ne 
71 58.| 7154 | 71 56) .... | Dipby 24 observations... 72 00.1 
Marca 22. ] [1842.- 





eP 

A | West | West | 72 00| 7202 7201] 38. | Time, 10R: Av M.; needle Noy 1, 
72 00 72 02 43 OFA pt. 

72 00 72 02 72 OL 
East 71 38 71 40 71 B84 is.. 
71 34 71 36 71 35 | .... | Mizzling rain. 
71 48 71 48 71 48 | .... | Wind northwest. 
East | West | 72 18 72 20 72 19 ; 

72 28 72 28 72 28 
72 24 72 24 72 244 47.. 
East 72 28 72 28 72 204 33. 


72 36 | 72 34| 72351 .... | Needle No. 1, with A end north, 
7218 | 7220] 72 19|.:... | gives 72° 08/.2. 








B | East | East 72 08 72 08 72 O94 e7..°'E ' 4 
72 06 | 7206! 72 06 2 . 
72 06 | 7206! 72 06 
West | 72 22.| 72 22] 72 22 
7214} 72 14) 744) oe.. 
72 20 | 72 201° 7% BO} ao.. 
West | East 71 08 7A. 1% 71-10 


ehh 


7112 |) 71016 | 71141 ,... | Needle Now 1 gives— 
71 20.) 7122) Tl 2b] ,..- | With Aendnorth ...... 72° 08’.2 
West | 72 04.) 72 10 | 72 07) .... | WithAendsouth ...... 71 55.7 





7158 | 7206 | 72 02) .... | it 
| | 71.56} 72,00] 71 58 | .... | Dip by 24 observations... 72 02 
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Mancu 29.] MAGNETIC DIP. [1842. 
geile [$.| 2. 13.4 de % 

a1 oa Le 2 S = & a 
Solace tia} 83 os 65 > Remarks. 
°o g ° ‘ oO ¢ 1 oO rs) yee & 
gel g"|Gs| £7 | 2" | g2 | & 

8) py aaa ty DB = im 
en, en (2 ey ; 
B | West | West | 72 05 | 72 10)! 72 07 | 43. | Time, 10h. A. M.; needle No. 1. 
72 O02 72 05 72 03 
72 00 72 04 72 02 
East 71 30 71 30 71 30 
71 12 71 15 tT43 
71 04 71 06 71 05 Clear and calm. 
East | West 72 28 72 30 72 29 
72 28 | 7228 | 72 28 
72 24 72 24 72 24 
East 71 62 71 54.1. 71 58 
71. 52 71 54 71 53 Needle No. 1, with A end south, 
71 50 ZL 50 71 50 gives 71° 54/.9. 
A | East | East 72 20 | 72 201! 7220 
72 22 72.2% 72 22 
72. 28 72. 26 72 27 
West | 72 22| 72 22 | 72 22 
72 18 | 72 18 72 18 
72 18 72 18 72 18 
West | East 71 40 71 42 71 41 
! 71 34 |} 71.388 | 71 36 Needle No. 1 gives— 
71 44 | 71 46 71 45 With A end north ...... 72° 02.6 
West | 71 46 71 50 71 48 With A endsouth...... 7l 54.9 
71 48 71 52 71 50 see ae 
7142) 71 46 | 71 44 Dip by 24 observations... 7) 58.3 
Apart 5.] [1842. 
A | West | West | 71 56) 71 56] 71 56 Time, 10h. A. M.; needle No. 1. 
71 56 | 71 56 71 56 
71 56 |} 71 56 71 56 
East 71 50 71 54 71. b2 
71 44 71 50 71 47 
( 71 58 71 58 71 58 Mizzling rain. 
East | West | 72 15 72 15 72 15 
71 25 71-25 71 25 
3 7125 | 71 25| 7 25 
East 71 28 7126.7: FSF 
7140} 71 40} 71 40 Needle No. 1, with A end north, 
71 40) 71 40 71 40 gives 71° 467.4. 
B | East | East 71 56 71 56 71 56 
71 50 71 50 71 50. 
71 58 71 56 7L 57 
West | 72 36) 72 38 | 72 37)... 
72° 24 72. 24 72 2O To. 
“72 20 72 20 72 20 
West, | East 71 32 71 34 71 33° 
7114) 7116| 71 15 Needle No. | gives— 
a 7114) 71 14| 71 14 With A end north ..... . 71° 46’.4 
ge West | 72 08 72 12 72 10 With A end south ...... 71. 56.5 
23 72 00 72 00 72 00 Po ase Ret 
: 71 50 71 50 7L 50 Dip by 24 observations... 71 50.9 






















































































ae 832 
Apnrit 12.) MAGNETIC DIP. [1842. 
Qe|e a 6 g. a 
3 5 g a  ¢ 6 2 Ep ta : 
fej 62 | as 3 3m 38 3 ~ Remarks. 
63/32/88] 38 | 38 | gg & 
ge 8 |3°* | ie igs ee a 
53! 2 = ee = 
A ey = | A n 
B| West | West | 71 82| 71 .80| 71 51 | 60. | Time, 10h. 30m.; needle No. 1. 
y 72 08 72 06 72 07 : 
72 O4 72 00 72 02 
East 71 28 71 22 71 25 
71 28 71 22 71 25 ‘ 
44516 1 G1 12 FEE Needle makes 10 oscillations in 30 
East | West | 72 36 | 72 36 | 72 36 seconds of time. 
72 20 72 20 72 20 
72 20 72 20 72 20 
East 72 00 72 00 72 00 
72 06 72.06 72 06 Needle No. 1, with A end south, 
71 58 71 58 71 58 gives 71° 57’. 
A| East | East | 72 30 72 30 72 30 |. 95,* 
72 20| 72 20 |. 72 20 
72 25 72 27 72.26 
West! 72 02 | 72 02 | 72 02 Needle makes 21 oscillations in 60 
| 72 16} 72 16) 72.16 seconds of time. 
| 72 15 72 15 72 15 ; 
| West | Kast 72 04 | 72 02!] 72 038 
| 72 04 | 72 02!| 72 03 Needle No. 1 gives— 
7156) 71 564) 71.55 With A end north...... 72° 06’.2 
| West | 71 46] 71 44] 71 45 With A end south ..... 71 57 
| 7152] 7150] 71 51 te 
| 71650} 7148) 71 49 Dip by 24 observations... 72 01.6 
Arnit 19.] [1842. 
A| West | West | 71 50/ 71 48 | 71 49 | 43. | Needle No. 1. 
7144 | 7140] 71 42 
71 58 71 54 71 56 
East | 72 04| 7204) 7204] .... 
71 52) 71 52) 71 52 . | Needle makes 22 oscillations in 61 
72 00 | 72 00 | 72 00 seconds of time. 
East | West | 72 10 | 72 10 | 72 19 Third day of an easterly storm. 
72 12 72 12 72 12 
72 14 72 12 72:13 
East 72 30 | 72 30) 72 30 
72 36 | 72 36 | 72 36 | .... | Needle No. 1, with A end north, 
72 38 72 38 72 38 | 43.2 gives 72° 08’.5. 
B | East | East 72 22 72 22 72 22 | 43.5 
72 18 72 18 72 18 
72 20 72 20 72 20 
West | 72.06 | 72.04 | 72 05 Needle makes 22 oscillations in 63 
72 04 | #7202) 72 03 seconds of time. 
71 58 71 58 | 71 58 
West | East | 71 56 | 71 54| -71 55 on 
a 7144} 71 40/| 71 42 Needle No. 1 gives— 
7140} 71 36} 71 38 With A end north ...... 
142) 7140| 71 41 With A end south.... 
1 32) 71 28 | 71301 ...; a gig? g 
71 34) 71 30 | 71 32 | 43.7 | Dip by 24 observations... 72 01.9 
NaS oe 








“2 © Disaomebit tn the gon. 
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Aprit 26.] MAGNETIC DIP. [1842. 
Tot (3,)%.|%, | oo 
bie. ("| 2 | a | 280 
wl SE | os ~ 3 ph 3.5 2 Remarks. 
om 2 o 8 |- a 8 S § s =| os ™ 
= ih S as 5 = ® 2 bs 
fo) ° o po 
a) me = Z 7) = > 
B | West | West “1 36 71 3 71 35 76.5 Time, 9h. 35m.; needle No. L. 
71.32 | 71 30). 718) 
71 50 71 46 yoga | i are 
East 71 54 71 50 7) B20 2%... 
71 58 Zi 62 ‘ine 22 Seale 
71 54 71 50 71 52 | ‘76.5 | Needle makes 21 oscillations in 60 
East | West| 71 48 71 48 71 48 seconds of time. 
71 40 71 40 71 40 
71 44 71 44 71 44 : 
East 72 12 72 12 72 12 
72 20 72 18 72 19 Needle No. 1, with A end south, 
72 14 72 12 72:13 gives 71° 52’.4. 
A | East | East 72 28 72 28 72 28 | 76.5 | Time, 10h. 20m. 
72 42 72 42 72 42° 
72 30 72 32 72 31 
West | 72 22 72 2 TZ 22 Needle makes 22 oscillations in 61.5 
72 18 72 18 72 18 seconds of time. 
72 10 72 10 72 «10 
West | East 72 10 72 10 72 10 
72 00 | 7200) 72 66 Needle No. 1 gives— 
72 00 72 00 72 00 With A end north...... 72° 10.5 
) West| 71 45 71 45 71 45 With A end south,..... 71 52.4 
: 71 50°|i 71 60 |...71 50} 5. —— 
~71 50 | 71 50 | 71 50 | 76.5 | Dip by 24 observations... 72 01.4 
May 3.] [1842. 
A | West] West; 7146] 71 42| 71 44 | 47. Time, 10h. 3m.; needle No. 1. 
71 30 71 26 71 28 3 
71 58 71 56 71 57 
East 72 10 72 08 72 09 
72 10 72 06 72 08 Needle makes 21 oscillations in 60 
71 58 71. 62° |. 7 55 seconds of time. 
East | West| 72 20! 72-20] 72 20 Raining; wind west-northwest. 
72 30 72 30 72 30 
72 10 72 10 72 10 
East 72 40 72 40 72 40 
72 40 | 7240] 72 40 Needle No. 1, with A end north, 
72 36 72 36 72 36 gives 72° 11/.4. 
B | East | East 72 08 | 7208! 72 08 Time, 10h. 35m. 
72 02 72 02 72 02 
72 16 72-16 72 16 
West | 71 58 71 58 71 58 Needle makes 21 oscillations in 61 
72 08 72 08 72 08 seconds of time. 
-72 08 72 08 72 08 
West | East 71 56 71 54 | 71 55 . 
71 46 71 44 71 45. Needle No. 1 gives— 
71 22 71°20 | 71 21 With A end north...... 72° Utd 
West} 71 48 71 48 71 48 With A end south...... 71 G6.1 
71- 62 71 52 7h Gea itt cossnabibnidliecine 
7152) 71 52) 71 52/47. | Dipby 24 observations... 72 03. 7 
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May 17.] MAGNETIC DIP. [1842 





























a41— lal: |% | <are 
35 % Bs | 3 Zs 2 i S 
a &| 23 3 ss S “es > Raatke: 
mies | 3 4 marks. 
S$3|°%e| gs 43 a8 g's 8 
ene (es) BS: ) FP 1 eae 
fa 8.) fe = Z B a = 
ee Qf | ° ; . 
B | West | West | 72 06 | 72 04 | 72 05 | 72.5 | Time, 9h. 10m.; needle No. 1. 
72 00 71 58 TE OSE ae. 
72 06 72 04 72 O66% wia.. 
East 71 48 71 44 71 4005 28.. » 
7160 | 71 46) 71 48 | .... | Needle makes 20 oscillations in 60 
| 71 48 | 71 44 St 464 23... seconds of time. 
| East | West | 7219] 7210) 72 10/.... Light haze. 


| 72 04 72 04 72 04 
| 72 08 72 08 12 QOBr}, Sine 
East 72 02 | 72 02 72 OR Ay. 
72 00 | 7200 | 7200} .... | Needle No. 1, with A end south, 
72 00 72 00 7%. 00) Sx. gives 71° 59/.4. 





A | East | East 72 58 73 00 72 59 | 73.5 | Time, 9h. 48m. 
72 56 72 58 7% BIE 25... 

73 00 73 02 Te Okie, SO. . 
West 71 40 71 40 71 40 | .... | Needle makes 21 oscillations in 62. 
71 50 71 50 71.40 | :... |. seconds of time. 

. 71 46 71 45 71 45 
West | East 72 26 72 24 72 25 


72 32| 72 30| 7231 |..... | Needle No. 1 gives— | 
72 321. 72 30; 72 31 | .... | With A end north ....:. 72° 097.4 
West | 71 22] 71:20; 71 21) .... | With A end south 





oe hese v | 1 59 4 ; 






71 34 71 30 Cee 08 Rae 
71 32] 71 30) 71.81 | 75. | Dip by 24 observations... 72 











May 17.) (1842. 





B | West | West | 71 03 | 71 05 | 71 04 | 75.3 | Time, 10. 30m.; needle No: 2. 
70 40 | 70 38!) 70, 39% s.. 

70 40 | 70 40); 70 40 
East 72 40 | 72 40] 72 40 


72 40 72 40 72 40 | .... | Needle makes 20 oscillations in 61 
72 42 72 42 72 42 | .... | seconds of time. 
East | West | 71 388 | 71 38| 71 38] .... | Hazy. 


7118 | 71 18'|. 71 16. 


East 73 08 73 08 13. OS 22.5 
738 30; 73 30 | 73 30| .... | Needle No. 2, with A end south, 
73 32 73 32 73 32 | 76. gives 72° 02/.6. 














A | East | East 71 521) 71 52) 71°52 | 76.2 | Time, 10h. 57m. 


71 56 71 58 71 567 | .... | Needle makes 21 oscillations in 60 
71 58 71 58 TL 68t. Sy seconds of time. 

West 72 02 72 02 T2 O84 if:. Needle No. 2 gives— 
7216} 7216). 72 16| .... | With A end horth...... 71° 54/.2 
a 72 28 7 72 28 72 28 | .... | With A end gouth...... 72 02.6 
: ast Ls po ie ae G : -+++ | Dip by 24 observations... 71 58.4 

| 38-1 yese!l 71381 .. "* | _ 24 observations of Gisiiies give— 

West. 71 48 71 46 71 47. fee No. Ny ate ee # sees ¥ 6 72°, 04.4 
71 50 71 50 71 50 patra No. | EOLA See mere « 6 71 58 4 




















71 48) 7146) 7147} 77. |  Mean'dip.......... 72 01.4 














ae 
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- Mar 24.] MAGNETIC. DIP. [ls42. ' 
® a 2 Ge | Ce a . 
=o) o Ss bs ¥ ae 
ge) f2/"3| ds | Bs | oe z 
esl ae | 38 ap om Same |i J Remarks. 
33 eo lwe | 3s 23 ge = 
S.8| 8 Be | BS BA $2 a 
8) & = Z R = B » 
/ ° / es. F ° 
A | West | West | 71 36 | 71 34) 71 35 | 70 Time, 9h. 40m. ; needle No. 1. 
71 32 71 30 71, 31 . 
71 30 71 28 71.29 
East 72 34 | 72 32 | 72 33 
72 28 72 26 Yaad | aa. 
72 34 | 72 36) 72 35 | .... | Needle makes 21 oscillations in 62 
p East | West | 71 46; 7148) 7L 47 | .... | seconds of time. 
71 42 | Zl 42 71 42 
71 42 7l 42 71 42 
East 72 58 72 58 ta: oe |. oe 
73 00 73 00 | 738 00 | .... | Needle No. 1, with A end north, 
73 00 73 00 73 00 | 72.2 gives ‘72° 11’.6. 








B | East | East 72 04 | 72 02| 7203 | 72. | Time, 10h. 20m. ; needle No. 1. 
72 18 72 18 8, 26 | 3. eee. 
72,12:|. 72 12 |; @ 12 | 73.2 
West 71 54 71 52 71 53 | .... | Needle makes 19 oscillations in 60 
72 12 72 12 re ey Mees seconds of time. 

71 50 71 50 71 50 
West | East 71 34 71 32 71 33 


71.10) 7108 | 7109|.... | Needle-No. 1 gives— 
i 71 20-71 18 | 71 19 | .....| With A end north ...... 72° 11'.6 
West} 72 02, 7200 | 72 01] .... | With A end south ...... 71 61.3 


71 56 71 54 Bey O91 (aya a 
71 52 71 50 | 72 51 | 73. | Dip by 24 observations... 72 01.4 
































Max 31.] [1842. 





B | West | West | 71.44} 71 40 71 42 | 62. | Time, 94. 38m.; needle No.1. 
7L 32 71 28 71 30 
71 20 7i 16 71 18 
|East | 71 54/ 7150} 71 52 
| 71 44} 71 40| 71 42] .... 
| 7142) 7138 | 71 40| .... | Needle makes 21 oscillations in 61 
East West | 7146/ 7142) 71 44) .... | seconds of time. 
| 71 40 | 71 40 | 1 40 | 

| 7138 | 71 36). yh a9 
East 72 24 72 22 ‘i o> ey & 
72 18.| 72 18 | 7218} .....| Needle No. 1, with A end south, 
72. 20.|- 72 20 72 20 | 63. gives 71° 48’.9. 














A | East | East 72 30 | 72 30) 72 30 | 63. | Time, 102. 24m. ; needle Nb. 1. 

72 46| 7246| 7246] .... 

72 44 72 44 72 44) 2.4. 

West | 72 04 | 72 02 | 7203) .... | Needle makes 20 oscillations in 60 
72 08 72 06 ee OC to aa. seconds of time. 

72 04 72 02 72 03 : 

West | East 72 00 72 00 | 72 00 


72.08 |: 72 06 | 7% 07 | .....|. Needle No. 1 gives— 
72 06 | 72 04 | 7205) .... }-With A end north ...... 72° 06'.7 
West | 71 40| 71 40| 71 40| .... | With A end south...... 71 48.9 


Behe Ti 96) 91.941: Yh Ba fs. Bre ee 
| 7142) 7140 71 41 | 64. | Dip by 24 observations... 71 57.8 
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June 7.] ‘MAGNETIC DIP. [1842. 
@e2a|s @ +) S a 
Bs 2 as ts | 2s Fe ; 
fa| ae 33 oS ws ¢ Remarks. 
o28| Sa )a8 So aoe = 
5 E 5} js ah a 5 : = . a 
| pee eons Hee 2 Q ~ 
A | West | West | 71 46/71 44| 71 45 | 58. | Time, 9h. 55m.; needle No. 1. 
71 50 71 44 71 47 
71 42 71 40 71 41 
East 72 10 72 08 72 09 
72 08 72 06 72 O07 Needle makes 20 oscillations in 60 
72 05 72 03 72 04 seconds of time. 
East | West 72 06 72 02 72 04 
72 16 72:12 72 14 ¥ 
72 10 72 06 72 G8 
Fast 72 50 72 50 72 50 
dO 5 5 72 50 72 50 | .... | Needle No. 1, with A end north, 
72 44 72 42 72°43 | 59. gives 72° Vv. 8. 
B | East | East 7210 | 7206} 72 08 | 59. | Time, 10h. 34m. 
72 «18 72 16 72 «17 
72 10 72 06 72 08 
West | 71 50 71 48 71 49 Needle makes 20 oscillations in, 61 
V1 54 71 54 7L 54 | seconds of time. 
. 72 02 72 02 72 02 
West | East 71.30 | 71. 26 71 28 
71°42" 71.38 | 71 46. .. | Needle No. 1 gives— 
71 40 71 40 71 40 . | With A end north ...... 72° 11's 
West | 71 48 71 46 71 47 With A end south...... 71 53.4 
7200} 7200] 7200/.... ae 
71 50 | 71 46 | 71 48 | 60. | Dip by 24 observations... 72 02.6 
——- + 
June 14.] £1842. 
B| West | West | 71 38 | 71 32 | 71 35 | 66. | Time, 9h. 25m.; needle No. 1. 
71 50 71 46 71 48 
- 71 48 71 42 71 45 
East 71 48 71 44 71 46 
71 38 71341-7136 Needle makes 20 oscillations in 61.5 
71 38 71 34 seconds of time. 
East | West 72 04 72. 02 
72 06 72 O4 
71 48 |. 71 44 
East 72 15 72 15 
72 08 | 7208 | 72 08! .... | Needle No. 1, with A end south, 
Tn i> 72 12 72 12 | 67.5-| gives 71° 52’.9. 
A | East | East 72-22 72 22 72 22 | 68. Time, 10h. 8m. 
72 28 72 28 72 28 
72 28 72 28 72 28 
West | 72 10 | 72.10 72 10 Needle makes 22 oscillations in 60 
72 16 72 14 72 16 seconds of time. 
72 10 72 10 72 10 
West | East 72 00 72 00 72 00 
72 10 | 72.10) 72 10 Needle No. 1 gives— 
71 50 | 7150) 71 50 With A end north..-.... 72°. 09".1 
West 42 00) :~72.00 4 292 00 |. Ye. With A ond SOUURS 2... 7162.9 
72 00 12:00 | 9% 00 1. eeL > atheist 
“71 68 | 71 56 | 71 57 | 68.5 | Dip by 24 observations... 72 01 














































































































837 C97 J 
Jonz 21.] MAGNETIC DIP. [1842. 
© & © Sm] od ot a 
E| 3 os wie 9 yay eae 
FE Bel's| 2s | $s i, |2 
Se SE ce ae ae es é Remarks. 
S| 0 Se & A oA a ) 
a-=| 3 ae) 3 OE om = 
BB me = Zz R = os 
G5 4 ° / / ° 
A | West | West | 71 54 | 71 52 | 7153 75. | Tima, 94. 32m.; needle No. 1. 
71 42 71 40 71 41 
7144/] 7140) 71 42 
East 71 20 71 20 71 20 
71.15) 71:13 | 71°14 Needle makes 22 oscillations in 60 
71 25 71-23 71 24 seconds of time. 
East | West | 72 18 72 18 72 18 
72 08 72 04 72 06 
72 12 72 12 72 12 
East 72 36 72 34 72 35 
72 30 | 7230] 72 30] .... | Needle No. 1, with A end north, 
72 30 72 30 72 30 | 76. gives 71° 57’, 1. 
B | East | East 72 00 72 00 72 00 | 76.5 | Time, 102. 21m. 
71,68: |) TP96D 7 EBS 
72 30 72 30 72 30 
West | 72 45 72 43 72 44 Needle makes 22 oscillations in 60.5 
TOL ye? 37235 y Ps seconds of time. 
72 28 72 28 72 28 
West | East 71 36 71 34 71 35 
7TE24 71-22) TE 23 Needle No. 1 gives— 
71 32 71 28 71 30 With A end north...... TI? 67/1 
West | 7148 | 71441 71 46 With A end south ...... 71 59.1 
71 58 71 54 THOS Pees wea 
71 50) 7! 46 | 71 48 | 77. | Dip by 24 observations... 71 58.1 
Junn 28.]} [1842. 
B | West | West | 72 02} 71 58 | 72.00 | 67. | Time, 94.; needle No. 1. 
72 02 71 58 72 00 
7) 56 71 52 71 54 
Kast 71 42 7L 38 71 40 
71 26) 71 22) 71 24] .... | Needle makes 23 oscillations in 61 
7122) 71 20 | ZL 2L | 68.2'| seconds of time. 
East | West 72 «15 72 15 7k 2 
72 08 72 08 72 0 
: 72 18 72 18 72 18 
East 71 55 71.65 7l 55 
71 58 | 71 58) 71 58 | .... | Needle No. 1, with A end south, 
71 58 | 72 00 | 71 59] 71. gives 71° 54,3. 
A | East | East 72 34} 72 36} #72 35 | 71.5 | Time, 9A. 48m. 
72 36 72 38 72 37 
72.28 72 30 72 29 
West | 72 00 | 7200; 72 00 Needle makes 21 oscillations in 60 
72 22) 72 22) 72 22) .... | seconds of time. 
72 05 72 05 72 06 | 72.7 
West | East 71 56 71 54 71 55 . 
72 06 72 02 72 04 Needle No. 1 gives— 
72 04 72 00 72 02 With A end north .. 2... 72° 077.8 
West | 71 56} 71 52 | 71 54 With A end south ...... 71 54.3 
TE S0et TESS FOR ORS ees ae 
71.42) 71 40} 71 41 | 73.5 | Dip by 24 observations... 72 OL 
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[1842. 






























































| Dip by 24 observations... 71 53.6 


Jory 13.] MAGNETIC DIP. 
2.a| 5 S 3 S g a 
3 5 % : aS So 3s rs #, oy 
pe a 38 el eB | 6: ¢ Remarks. 
SS cal w=] ge |. 88 as 5 
3.8) $ as 6 5 © * a 
ra Be = Zz D = > : 
/ o 4 os ° : 
A | West | West | 72 02 | 72 02 | 72 02 | 76. | Time, 8h. 52m.; needle No. 1. 
71 54 71 56 71 55 
72 02 72 00 72 01 
East 72 10 72 08 72 09 ‘. 
72 00 72 00 72 00 . | Needle makes 21 oscillations m 60 
71 52 71 50 Th: Gh |. dew seconds of time. 
East | West 72 08 72 06 72.07.41 7%, 
7216) 72°14°|°\ 746 : 
72 08 | 7208| 72 08/|.... ! 
East 72 40 72 40 72 40 5 
72 28 | 72 28 | 7228) .... | Needle No. 1, with A end north, 
72 26 72 26 72 26 | 78. gives 72° 10’.2. 
B_ | East | East 72 12 |. 72 12 | 72 12 | 79. | Time, 9h. 30m. 
72 10 72 10 7% 10.1}. 
72 20| 7220] 72 20 
West | 72 12| 7210}; 7211 Needle makes 21 oscillations in 61.5 
71 58 71 58 The OB: 1. cng seconds of time. 
mt 68.| VIBS P WEbR | ba de oF 
West | East 71 40 71 36 71 38 | 79.5 p 
71 48 71 44 71 46 Needle No. 1 gives— 
71 40:14:71 38°| 71.39 With A endnorth ...... 72° 10/.2 
West 72 08 72 02 72 05 With A end south ...... 7l. 68.3 
71 Os 771i 52 Al BS. 3 6 acs a 
71 50 | 7146 | 71 48 | 79,2 | Dip by 24 observations... 72” 0: 
Jory 19.] [1s42. 
B_ | West | West | 71 50 | 7144) 71.47 | 80. | Time, 9h. 27m.; needle No. 1. 
| 71 52 | 7148] 71 50 : 
7150 | 71 46| 71 48 ‘ 
Kast 71 50 71 46 71 48 aa 
71,82 |. 71 28 | 71 30 Needle makes 21 oscillations in 60 
_| 71-40 71L 34 VA 3%:| Kad seconds of time. 
East | West | 7148 | 71 48 |] 71.48 | 81. 
7206 | 7206! 7206 
71 54 T1 54 71 54 
East 72 02 72 02 72 02 : 
72 10 72 10 72 10 | .... | Needle No. !, with A end south, 
72 16 72 18 V2: 19:1 BS gives 71° 53/1. 
A | East | East 72 15 % AS 72 15 | 82.2 | Time, 10h. 18m. 
72 08 72 08 72 08 ‘ 
72 10 72 10 72 10 ‘ 
West | 72 00}. 72 00} 72 00 . | Needle makes 22 oscillations in 60 
71 50 71 50 11: BO). eines seconds of time. — 
; 72 08 72 08 72 08 | 838. 
West | East | 71 36 71.32 71 34 i 
—¢ 4 %1.8046-71 80 | 71 30 Needle No. 1 gives— | 
| 71 451} 71451 71 45 With Aendnorth ...... 71° 64/.2 
West. 71 50 71 50 71 50 WithA end south ise Sau 72 58 .1- 
71 50} 71 50| 7150) .... ts il 
| “71 60} 71 50) 71 50 | 83.6 
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Jury 26.) MAGNETIC DIP. [1842. 
Se\e |8.|°% % = 
5 zo Set ae Be Se 2 
PAR a © oe om Se “ 
S3|/ S21 3e8 3 S ° 5 g Remarks. 
of += & So go as i 
2.8)\ 3 Ge BR 5 o a © 5 
° ro a 
3 8,| fe = Z R = i 
B | West | West | 71 50 | 7146! 71 481 78. 


Time, 9h. Sm.; needle No. 1. 
71 50 71 48 71 49 f 
71 56 7k 52 71 54 
East 71 48 71 42 Ti a0 <:.. 
71 46 | #71 42)| #71 44) ..., | Needle makes 22 oscillations in 60 
71 52 | 71 48] 71 50} 78. seconds of time. 
East | West 72 08 72 08 72 08 
71 54 71 54 71 54 
72:10 72 10 72 10 
East 42 12 1% 12 (ea * a eo pean 
72 06 72 06 72 06 | .... | Needle No. 1, with A end south, 
72 15 T2015 72 15 | 78.6 gives 71° 57.9, 














A | East | East 72 30 72 30 72 30 | 79. | Time, 10h. 
71 58 71 58 1) BO 4 2... 

72 24 72 26 aaiee TS. 

| West | 71 50} 71 52] 71 51] .... | Needle makes 23 oscillations in 60 

7148 | 71 46; 71 47{ .... | seconds of time. 

71 58 71 58 ie ie cet are: 

West | East 7142) .71 42) 71 42) 80. 


VLe TONS | TE BO Fe. Needle No. 1 gives— 
7l 46 71 42 71 44) ...,. | With A end north...... 71° 49/.2 
West | 71 30 71 28 71 29 | .... | With A endsouth...... qi. 87.9 


4 71 96). 71 22M) 7b B49 32. UTE OTE Eek 
. #1 32} 71 32 | 71 32) 80. | Dipby 24 observations... 71 53.5 























Avevst 3.] [1842. 





B | West | West | 71 40/ 71 40/] 71 40) 70. | Time, 9A. 25m.; needle No. 1. 
71 40 71 40 4h BOSS. 
71 42 71 42 71 42 


East | 7152] 71 48| 71 50) .... ° 
72 00 71 58 71 59 | .... | Needle makes 23 oscillations in 61 
71 55 71 53 TE O44 osc: seconds of time. 


East | West 72 07 72 03 72 05 | 70.5 

71 52 71 52 TL Gee. 
71 58 71 58 71 58 
East 72 20 72 20 72 2OrF v3... 
72 42 | 7240)! 7241) .... | Needle No. 1, with A end south, 
72 26 | 7224} 72 25) 71.4] gives 72° 00.5. 








A | East | East 72 36 | 72 36 | 72 36 71.7 | Time, 10h. 
72 05 72 05 42 OG" 3 6. 

72 06 72 04 42°00} 3... 

West | 72 10 72 10 72 10 | .... | Needle makes 23 oscillations in 60 

72 00 72 00 72. O64 is... seconds of time. 

72 10 | 72 10} FO 10% 23.. | 

West | East | 7148 | 71 42|. 71 45 | 72. | 

71:42) 71 38|..71 40] .... | Needle No. 1 gives— 


71 40 71 40 7140) .... | With A end north...... 72°. 01.4 
West 72 00 71 56 7t 58} .... | With A end south...... 72 00.5 
72: 10 72 10 Vise ii Oe wen aceon Oicigaioaals 











72:00 | 7156 71 58) 78. | Dip by 24 observations... 72 O01 
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Aveust 9.] MAGNETIC DIP. [1842 . 
Sa/e |.|% % ¢ 4 

F S| @ ‘a © S oh. a a Fra 

a=) 2 3 Sa Sa Se : * Remaiks 

SB} s z fe a | ao ad a's S 5 es 

See" )oe] Bb" | Bia Se RE 

8) oe = Z a | _ 

o ta eo 4 ° ; 
B | West| West} 71 56 71 52 71 54 | 77.5 | Time, 9h. 35m.; needle No, 1 


72 00 71 56 71 58 
72 00 71 58 71 59 
East 71 38 71 34 Yi Eee SY ae . 
71 30 71 28 71 29 | .... | Needle makes 23 oscillations in 59 
71 26 T1 22 se? eee seconds of time. 
East | West 72 20 72 18 72 19 | 78. 
72 00 72 00 72 OO.) 
72 04 72 04 72 04 
East 71 54 71 52 71 53 





72 02| 72 02| 72 02! .... | Needle No. 1, with A end south, 
72 04) 7204] 7204/79. | gives 71° 53/.5. 
A | East | East 72 10.)° 4.821 FS 1L-) 7. Time, 10h. 27m. OF 


72 14.|. 92 14.4. 92 ¥eAs:. om 

72 08 | 72 10a 72 095) 2... 

West| 7230] 72 30) 7230) .... Needle makes 22 oscillations in 60.5 
72 30 | 72 30] 72 30] .... | seconds of time. 

72 28 | 72 Rite TR 27) Jw. 

West | East | 71 38 | 71 34] 71 36] 80. 


71. 36 )):71984 4 4T B6u .... Needle No. gives— 
71 38.|. 7134 | 71 36,| .... |-With A end momthis ../ 72° 06’.3 
West} 72 12] 72 10{| 7211] .... | With A end south. sass 71 63.5 








71 58 71 56 TL. OFet eed ie 
| 72 20 | 7218] 7219 | 80.2 | Dip by 24 observations... 71 59.9 


| 


Aveusr 16.] [is42. 




















A | West | West| 72 08 | 72 04] 72 06 | 79. | Time, 9h. 35m.; needle No. 1. 
72 02 71 58 72 00:4... a 

Tl 56 71 52 71 54 
East 71 34 71 32 Tt SBil dtu 
71 42 71 40 71 41 | .... | Needle makes 22 oscillations in 61 
71 34 7L 32 71 33 | 79.5 |. seconds of time. 

East | West! 72 30 72 30 72 30:4 gis 

72 36| 7236} 72 36|..... 
72 30 72 30 72 30 
East 72 05 72 05 1%. O08:.7 Gans 
72 04 72 04 72 04 | .... | Needle No. 1, with A end north, 
7218} 7218] 72 18 | 79.7 gives 72° 04/.2 








B | East | East 72 20 72 20 72 20 | 82. Time, 10h. 20m. 
72 20 72 20 TR: RO) ies 

72 20 72 20 1% 20:4 Gees 
West| 71.46 71 46 71 46 | .... | Needle makes 21 oscillations in 61 
71 34 71.34 71 $4.4. os.. seconds of time. 

71 58 71 58 71 58 | 82. 
West | East 71 58 | 71 52 | 71 55 


71 56 | 71 52 | 71 54/|.... | Needle No. 1 gives— : 
72 00,| 71 68| 71 69 | .;.. | WithAendnorth ...... 72° 04/.2 
West; 7140} 7136 | 71 38] .... | With Aendsouth ...... 71 54.8 


71 40| 71 36| 71 38] .... | ae ee 
71 88) 71.32 | 71 35 | 82.5 | Dip by 24 observations... 71 59.5 
































ee 


Re 


hide oe 


841 


[ 97 J 




























































































- Aveust 30.] MAGNETIC DIP. [1842. 
2a| = op Ss S er A 
Pt ™S a= > : 
33 33 Pe =f 38 a3 8 Remarks. 
aa; e Fee | &* 5 br. 2 
Baie t= 2, R = ae 
Oe 4 0; 1:4 @ ive ae! 4 
B | West | West | 71 40 | 71 36} 71 38 . | Time, 94. 14m.; needle No. 1. 
7140 | 71 86} 71 38. Bes a 
71 40 71 36 71 38 
East 71 52 71 48 71 50 
71 52 | 71 50} 71 51} ..., | Needle makes 21 oscillations in 61 
71 50 71 48 71 49 | 71.5 | seconds of time. 
East | West 72 06 72 02 TR GEeh 3% 
71 50 71 50 71 50 
71 50 71 50 71 50 
East 72 22 | 72 24 | 7 23 m4 
72 18 72 18 72 18 | .... | Needle No. 1, with A end south, 
72 26 72 26 72 26) 72. gives 71° 56/.2. 
A 72 72 20 | 72. Time, 10A. 5m. 
72 72 15. : 
72 7220,| 2 
72: | 72 25 | ....°| Needle makes 22 oscillations in 61 
72 72 25 4 seconds of time. 
72 72-20 
71 71 39 
71 71 39 Needle No. 1 gives— 
71 71 38 With A endnorth...... 72° 05’ 
72 00 72 00 72 00 With A end south ...... 71. 56.2 
72 04 72 00 72027 oA sido 
71 58 | 71 56 | 71 57 | 72.8 | Dip by 24 observations... 72 00 6 
Seprrem BER 6.] [1842. 
A | West; West | 72 00 71 59 | 67. .| Time, 8h. 44m.; needle No.1. 
72 12 72 11 
72 05 72 04 
East 71-40 |) 71 38; 71-39 ' 
7148 71 44 71 46 | .... | Needle makes 20 oscillations in 50 
71 50). 71 46 | 71 48} 67 seconds of time. 
Fast | West | 72 20 |..72 20). 72 20] .:...| 2 
72 24.| 72 24 | 72 24 iui. 
72 25 72% 25 12 25 
East 72 30 72 30 72 30 
. 42-26" 72 26 72 26 Needle No. 1, with A end north, 
72 28 | ..72 28 72 28 gives 72° 10%. 
B | East | East | 72 00 | 7200 72 00 | 68... | Time, 9h. 25m. 
72 06 | 72-06 | 7206) %.. 
72 00 72 00 72 00 
West | 72.10 | 72 06 | 72 08 Needle makes 20 oscillations in 57 
72 04.) 72 02 | 7203 seconds of time. 
72 12 72 10 72 «AL 
West | East | 71 50 | 71 50 71 50 
71 50 71 50 71 50 Needle No. 1 gives— 
7156) V1 56 71 56 With A end north ...... 72° 10’ 
West | 7200; 7200 #72 00 With A end south ...... 71 68.7 
71 52.) 71 48 ye ee : 
71 50 | 71 50 71 50} 69. | Dipby 24 observations... 72 04.3 
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Suvrexnce 13.] MAGNETIC DIP. f1g42. 
ssje |@.| 2 3 3 4 
BSle | 8S] sg 363 2 % fa 
a&) 52 B)| &s Ss ‘3.4 : Remark 
= % a z S 3 AS g emarks. 
sels8|#2/ 25 | Ba | 8 | & 
Bie |2°| 2 aa fe 
£4 rag Y P fe) 
B | West | West | 71 64] 71 801 71 62'| 79.5 | Time, 9h. '34m.; needle Nos 1, | 
71 50 | 71 48! 71 49 ; 
7154] 71 52 | 27153 
East | 7140] 71 B&s- 71°C 
7150 | 7148 | 71 49 
7148 | 71 44! #71 46) .... | Needle makes 21 oscillations in 60 
East | West | 72 18 | 72 14} 72 16 | 81. seconds of time. 
7218 | 72 Tas - Poses i 
72-12 | 72 129ho7RS. 2: ne 
East 72 06 | 72 04 |. '72 Oiaere.. : 
72 00 | 7200) 7200} .... | Needle No. 1, with A end south, 
72 10 | 72 10/| 72 10} 81. gives '71° 58/.8. 
A | East | East 72 14 Jeige 10. 72 12 | 82. 
72 14 : 
72 10 
West 71 56 
71 56 
71 50 
West | East 71 48 
72 10 : 
72 02 -. T1956.7 
West | 71 36 . 71 58.8 
71 50 sgl 
71 48 el 67.7 
Serremper 27.] [1842. 
, eas 
B | West | West | 71 50| 71 48] 71 49 | 61. | Time, 9A. 20m.; needle No. 1. 
71.50 | 71 46| 71 48 id oe ML | 
7150 | 71 46/| 71 48 dbase 
East | 71 42 z 40) 71 41 yt ae 
71. 42:)° 971 40 | 71 41 , oe 
71 42 | 2 140) 7141] .,.2| Ne oddities 22 oscillations in 64 
East | West | 72 02 200} 72 01 | 62. SoCs, of time: 
71 50 bh 71 50 at 
71 56 156 | 71 56 ‘ 
East | 72 08 7" 06 | 72 07 ; 
72 12) 72 10)} 72 11 | .... | Needle No. 1, with A end south, 
12°24) 72 22). 72 23 | 64. |) gives 71° 54/.6. 
iiiwisi eT a ag ae 
A | East | East 72:10 | 72 10 jen 10 | 65.5 | Time, 10h. er No, 1. 
72 34 | 72 34°) 99-B4:4 .. Pe ee 
71.64| 71 54. 7P54] ..& pa 
West | 72 22 | 72 22 |. 72 221 .... | Needle makes 21 ‘oscillations in 60° 
72 OA) 72 B4.1.079184 4 0 e, seconds of time. 
72 32 | 72 8324. 72 32 | 66.5 i 
West | East 71.48 Tie te TAS 30 uae 
41-34) 71 32 |. 71 33] ..:. | Needle No. ve 
Vt FA-33 471 38.1. 7L95 . | With A end north . 72° 08'.6 
West | 72-18 | 72 16]. 72°17 . | With A end south ...... 11 84.6 
z TENE |: FNS 1 FHASL ., 22 eee ds src 
ue , 72-14) 72 10} 72 12} 68. | Dip by 24 observations... 72 01.6 
: am ae . es gph meats Sy 
; an 


Bans a =k. 
is a eee ee eee 
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OcTorER 4.] MAGNETIC DIP. [1842. 
4 . o Se et ‘ 
mes if | 5 - Beis 
3 a| se /)8 6 Zo = 6 2 by fo 
Sei ae | Bs |. Se or ‘3.8 
33 so | 38 3 4 08 g Remarks. 
§ a4 & So Go as im 
Ba Pe Bo). BY | ee fee 
A | West | West | 72 18| 72 14 | 72 16 | 55.5 | Time, 9h. 54m.; needle No. 1. 
72 18 72 14 TR Gs) ee 
71 54 71 50 71 52 
East 71 30 71 28 71 29 
71 30 71 28 71 29 : 
7128 | 71 26 71 27 Needle makes 21 oscillations in 60 
East | West | 72 42| 72-40 | 72 41 seconds of time. 
72 34 | 7230] 72 32 
72 28 | Were | 72 29 
East | 7230] 72 28| 72 29. 1 A 
72 16 | 7216 | 7216) .... | Needle No. 1, with A. end north, 
72 10 72 10 72 10 | 57. gives 72° 07’. 
72 02 58 | 72 00 | 56.7 | Time, 10h. 30m. 
72:00 p72 00.) 72 00 |o.. ey 
72 00 | M | 72 00 4 ae hy 
12 18 | 72 18 | .... | Needle makes 22 oscillations in 61 
72 10 | 1Dete7 12; 10 . | seconds of time. 
72 10 10} 7210|.... 
71 32 71 36 71 34 | 58. 
7L 22 | 7120) 71 21 Needle No. 1 gives— 
" 71 20 71.14 71 17 With A end north ...... 72° 07! 
st | 7206 | 72 of. 72 05 With A end south ...... 7i 55.4 
* 72 06 72 0: (oA: Ras —_ —— 
Kg F 72 06 | 72 04 | 72 05 |.57.5 | Dip by 24 observations... 72 01.2 
[1842. 
ah. “mh : 
72 06)| 72 06 | 56.5 | Time, 92. 50m.; needle No. 1. 
72 10 te ME ys F 
72 06 72 06 
East 71 36 71 37 
iy gives. |) 71 30: jor. . e | 
14; 71 10 | 71 12 | 56.8 | Needle makes 21 oscillations in 58 
East | West | 7206 | 72 06} .... | seconds of time. 
72 16+ 7216) .. Ss 
7212) 72 12 i 
East Ti. 6B:|°- 71 Gey US 
7156 | 71 57 |:.... | Needle No. 1, with A end south, 
71 46} 71 47 ... |) gives 71° 551.6. 
ane ee 
A | East oate: 72 35 | 59. | Time, 10h. 27m. 
72 22 cot Bees 
72 30 | 72 31 
72 12 | 72 14) .... | Needle makes 21 oscillations in 58 
7210 | 72 11 | .... | seconds of time. 
72 02 72 03 | 3S 
West | East | 72 02] 72 02| 72 02 | 59.2) : 
71 62 |.71 50 | 71 51 | .... |. Needle No. 1 gives— 
72:02 | 72 00 | 72 01 With A end north ...... 
| West |. 71.54 | 7150°| 71 52 With A end south ...... 
| 71.42) 7140) 7k 44, ):5... 
has 71 54} 71 52 | 71 53 | 60. | Dip by 24 observations... 



































3 
(97 | 844 


MAGNETIC DIP. (1842. 
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oe 


Remarks. 


ment. 
of needle. 
needle. 
South end of 
needle, — 
Mean of both 
readings 
Therm., Fah. 


Face of instru- 
North end of 


End of needle 
pointed north. 
Marked side 








2 04 
71 58 
71 50 
East 71 20 

7130 


Time, 11h. 4m.; needle No. 2. 
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> 

= 
B 

= 
a 
~ 





Needle makes 21 oscillations in 60 
seconds of time. 


~J 
~ 


East | West | 10 








72 O02 
East 71 52 
71 54 
71 58 


Needle No. 2, with A end nae, 
gives 71° 51/.3, 









sy.) cmemneee 


Time, 11h. 30m. bd 
|N makes 22 oscillati ons in 62 
» seconds of time. es 


B | East | East 72 20 
72 24 
72 22 
West | 72 16 
‘72 :«10 
72 2B 
West | East 71 56 
71 56 
71 50 
™™ West 71 40 
Wic3s 
71 42 









Dip by 24 observations. . . 
24 observations of neec 
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Novemser 1.] 





~ (1842. 





A | West | West 71 54 


East 72 00 
72 00 





East | West 72 121 


East 72 30 ite 
. | Needle No. 1, with A Site north, 
He gives 72° L/, 9. 

















B | East East | 72 18 | 72 16 |. 42 17 





West | 72.26 | 72°23 | .72 25 | .... | Needle mades 20 
































.... | seconds of time. 
54. | oi 
West | East ie = dae 
rn. | Cag No. 1 “oi 
[97128 4 AaB 71 28 | w ith beees. 72° 11.9 
West i eos | Wit 12° SUS 
- a © an a 
cE : 92 OT.8 
“g°5 vt - OA 
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Noyempen 15. ] MAGNETIC DIP. [1842, 
=| 2 g 6 6 g i 
Rt 3 silo. Sy Su 3 FP 
g6&| 63 z SS 5s ad ae Pa 
aol as | es S z 3.8 3 * Remarks. 
ee eon ia™ | as §°o gs E 
S-al & as Be he SF x 
ons i= | 2 a = = 
° / / ° / ° ; 
B | West | West | 71 56 | 71 52] 71 54 | 42. | Time, 9h. 26m.; needle No. 1. 
7155 | 71 52] 71 58 : 
71 50 71 48 71 49 
East 71 38 7l 34 71 36 
71 26 | 71 20} 71 23) .... | Needle makes 20 oscillations in 55 
71 22) 71 20) 71 21 | 42. seconds of time. 
East | West | 72 05! 72-03 | 72 04 
72 05 | 7203 | 72 04 
72 00] 7158 | 71 59 
East | 7210] 72 08] 72 09 
72 10 72 08 | 72 09] .... | Needle No. 1, with A end south, 
72 08 72 06 72 07 | 42.5 gives 71° 52’.3. 
» 
A | East | East 72 10 10 | 43. | Time, 10h. 10m, 
71 54 BS a 
‘ 72 12 |e i ae 
| West |} 72 45 45 Needle makes 20 oscillations in 55 
72 40 Oe el oe seconds of time. 
%: 72 50 50 | 44. 
West, East 71 28 26 
71 30 30 Needle No. | gives— 
71 34 71 32 |. 71 33 With A end north...... 72° 08’.3 
West} 72 20 | 72 20 | 72 20 With A-end south...... 71. 62.3" 
: 72 15 Te TO e tae LE ws _ 
72 08 |. 72 08 |. 72 08 | 44. | Dip by 24 observations... 72 00.3 
NovemBER 22. ] [1842. 
7 4 
A | West | West | 72 30] 72 x0 | 72 30 | 27. | Time, 9h. 57m.; needle No. 1. 
72 22 72 22 ; 
(7225 | 7223) 72 24 
East | 71 3 71 32] 71 32 
7 71 32 | 71 32 | .... | Needle makes 20 oscillations in 59 
{1 71 40 | 71 41 | 27. | seconds of time. 
East | West | 72 35 | 72 33 | 72 34 Re 
72 38 72 36) 72 37 
72 40 72 40 72 40 
East 72 18 72 18 Ta: ST. OS 
72 20 | 72 20| 72.20] .... | Needle No. 1, with A end north, 
72:10 | 7210] 72 10 | 27.5 | gives 72° 13/.3. 
ve - | 
7 ‘ka ers 
B | East | East | 72 08} 7206 | 72 07 | 28.5 | Time, 10h. 29m. 
~ | 72 08 7206 | 7207|.... . 
ter. 72 08.) 78-06 | F206 .. 
| West | 72 14/| 7214 | 72 14| .... | Needle makes 20 oscillations in 58 
72 14 | 7214 | 7 14 \eeme. seconds of time. 
- 72 08 | 72:06 | 72 07 | 287 
West | East 71 40| 7140) 71407) 1.0.4 es 
7128 | 71 24 | 71 26 Needle No. 1 gives— 
71 20 7116} 71 18 With A end north ...... 72° 13/.3 
| West | 7210) #7210) 72 10 With A end south...... 71 57.1 
ae 71 56 71 54 TBO Lo Res. a 
ae 72 02 | 72 00)| 72-01 | 29. | Dip by 24 observations. . . 
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DecemBer 27.} [1842.— 
= } 
me: Remarks. * 
gs A > [ey 4 
Zt eo ae a 
o 4 o 4 of ° : 
B | West | West | 72 00 | 71 56 71-58 | 33.5 | Time, 8h. 55m.; needle No. 1,” 
. 71 58| 71 54] 71 56] .... 1 ae 
| 71 50) 71 &%.| VEi08el 5. ‘ 
Si East | 7140] 71°84] 71 18% 1:09 
bab tS 7h. 40. |-U9D 86 1. ZL OBs esses Needle makes 20 oscillations in “BT 
: 71 82) :.94 28 | eee | time. 
East | West | 72 05 | 72 03 
* -| 7206 | 72 04 Ra 
; 72 06 | 72 04 Pie ey 7 
East | 7210] 72 08 
72 08 | . 72 06 ‘Needle Mo:i 1, with Al end south, 
72 02 | 72 00 gives 71° 55’.3 i 






































MAGNETIC OBSERVATORY, 


AT THE 


GIRARD COLLEGE, PHILADELPHIA. 





ORDINARY METEOROLOGICAL OBSERVATIONS, 


FROM JANUARY TO JUNE, 1842. 
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